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w..or Conc e»*-*-H ^mHuc± Forms Of I inht Stabilizer. Mad^ By A Heterophase 

PnlYmerizg ^i9n Technique 

The instant Invention pertains to a concentrated aqueous dispersion of organic light 
stabflizeis with a partlde size of less than 1000 nm. prepared by heterophase radical 
polymerization of ethylerilcally unsaturated monomers In the presence of the light stabilizers, 
wherein the weight laUo of light stabilizer to polymeric carrier is greater than 50/100. Another 
aspect of the im^entlon is a process for the preparation of such aqueous dispersions wth 
high light stabilizer content Aqueous dispersions prepared according to this process are 
useftil ingredients for adheslves. aquedus emulsions of natural or synthetic mbbers. water 
based inks or a water based coating compositions, which are consequently also subjects of 
the invention. 

Non-polar light stabllizerB like organic UV^bsorbers (UVA) or sterically hindered amines 
(HALS) are well known additives and frequently used to protect coatings from degradation, 
especially with respect to outdoor weathering. Paints or coatings for demanding applications 
typically contain up to 5% by weight of organic light stabilize.^, based on total binder solids. 
But unlike in solvent-based coatings, in modem water based coatings, many of the well- 
established non-pdar light stebiiizers are difficult to incorporate due to insolubility and/or 
incompatibility with the aqueous coating or paint fom^ulations. Depending on the type of 
coating or paint formulation and the type of light stabilizers, it can be impossible to generate 
a stable unlfomi mixture. In other cases it may occur that the initial homogeneous 
formulations show instability upon storage leading to separation of the light stebilizers and/or 
ottier components. Therefore, typical undeslred phenomena, such as floating. sedimentat»n 
serum fomtation. gelation, eta may occur. Such phenomena caused by the incompatibility of 
; the light stebilizers are detrimentel. for example, for a coatings perfomnance. Accordingly 
several attempts have been made to overcome the incompatibility problems mentioned 



30 



above. 



Non-polar light stabilizers, such as UV-absorbers. have been chemically modified witti polar 
groups in order to enhance water solubility/compatibility and to provide the light stabilizers 
molecules with self-emulsiiying properties In water. This approach has the disadvantage that 
the chemical modification is usually complex, rather expensive, and the surfactant-hke 
behavior of polar modified light stabilizers can cause environmental problems as well as a 
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lower performance due to washing out of the light stabilizers under humid conditions and 
outdoor weathering. 

Attempts have also been made to incorporate the light stabilizers already into the binder 
5 polymers at the steige of manufacture of the binder polymer, in order to achieve a uniform 
distribution of the light stabilizers already in the binder raw material. However, this approach 
is very inflexible, because it requires that the light stabilizers do not interfere with any 
process stage during the manufacture of the binder polymer. The target amount of light 
stabilizer is already fixed with the binder polymer and no degree of freedom is left to adjust or 
10 enhance the light stabilizer level during or after formulation of the paint. To cover a broader 
range of coating formulations with different binders and various types and/or amounts of light 
stabilizers, an extended stock of light stabilizer-modified binder resins will be necessary. This 
is usually very impractical for a paint producer. 

15 Non-polar light stabilizers can be formulated to concentrated stable aqueous emulsions or 
dispereion by the use of relatively high amounts of emulsifiers or surfactants, typically with 
more than 10-20% emulsifier or surfactant relative to active UVA. Such concentrated light 
stabilizer emulsions or dispersions can be used in different aqueous formulations, but the 
relative high amount of surfactants can impair water sensitivHy or lack of adhesion to the 

20 substrate of the final coating. 

Recently EP 1 191 041 disclosed aqueous polymer dispersions, which have been prepared 
by radical miniemulsion polymerization of an ethytenicaliy unsaturated monomer in which a 
dye, UV-absorber or optical brightener is dissolved. The polymerization is carried out in the 
25 presence of a non-ionic, surface active compound and an amphiphilic polymer. The amount 
of dye, UV-absorber or optical brightener ranges from 0.5 to 50% by weight based on the 
weight of the final polymer matrix. The aqueous dispersions are useful as ingredients for 
cosmetic applications. 

30 As mentioned above, the polymer dispersions disclosed in EP 1 191 041 provide the desired 
additive in a concentration of 0.5 to 50% by weight, based on the polymer matrix. In other 
words the polymer, which does not contribute to the desired effect, is present in a by far 
higher amount ttian the additive. Ecemplified are less than 20% UV-absorbar based on the 
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monomer weight Although this may be acceptable for cosmetic formulations, the 
requirements for coating ink and plastic applications are different 

For instance the concentration of light stabilizer In the polymer matrix, which serves as a 
5 carrier, should be as high as possible in order to add as little as possible of undesired 
material, which can adversely affect weathering properties, to the coaUng. ink or plastic 
composition. 

It has now been found that concentrated aqueous polymer dispersions with a particle size of 
10 less than 1000 nm can be prepared by heterophase radical polymerization of ethylenically 
unsaturated monomers in the presence of light stabilizers, wherein the weight ratio between 
light stabilizer and polymer carrier Is greater than 50 parts of light stabilizer to 100 parts of 
the final polymer carrier. 

15 One aspect of the invention is a concentrated aqueous polymer disperston with an average 
particle size of less than 1000 nm comprising 

a) a polymer carrier prepared by heterophase radical polymerization of at least 
one ethylenically unsaturated monomer in the presence of 

b) a non-polar organic light stabilizer 

20 

wherein the weight ratio of non-polar organic light stabilizer to polymer carrier Is greater than 
50 parts per 100 parts. 

Optionally a non-ionic, cationic or anionic surfactant, preferably a non-ionic or cationic one 
25 may be added. 

Preferred is a concentrated aqueous polymer dispersion wherein the weight ratfo of norv 
polar organic light stabilizer to polymer carrier is equal or greater than 80 parts per 100 parts, 
more preferred greater 100 parts per 100 parts and most preferred greater 120 parts per 100 
30 parts. 

Preferably the average particle sfcre is less than 500 nm. more preferably less than 250 nm. 
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Draplet (ollA«ater emulsion) as well as parHde (polyn«r dispsreion) size can be n,east»«J by 
using dynamic ligW scattering (DLS) technique (also known as photon conelatlon 
spe*oscopy (PSC) or quasNelasflc light scattering (QELS)). For this kind of measumment a 
NICOMP parade sizer (NICOMP Model 380, Partlde Sizing System, Santa Ba,t>a,a. CA 
5 USA) WW, a fixed scattering angle of 90- can be used for exampte. Tl,e measurement lead^ 
to the mean diameter D,nt (intensity weighted). 

The to^soiids content of the concentrated aqueous polymer dispersion is for example more 

ir. Tl 1 ''""^^"^ '""'^ ^^''^ P'^^'^'^y "^^'^ '"^^ ^Oo/o by weight based on 
10 the total weight ofthe aqueous dispersion. 

For example the non-polar organic light stabilizer Is selected from the group consisting of a 
hydroxyphenyl benzotriazol UV^bsorber. a hydroxyphenyl triazlne UV-absorber a 
hydro^benzophenone UV^bsorber. an oxalic aniiide UV^bsorber and a stedcally hindered 
15 amine light slabilfeer or matures thereof. 

in a preferred embodiment the non-pdar organic light stabilizer has a water solubility of less 
than 1 ^ preferably less than 0.1% and most preferably of less than 0.01 o^ by weight at 
room temperature and atmospheric pressure. 

20 

■nie right balance between solubility in water and solubility in the monomer droplets 
.nfluences strongly the polymerization result. Therefore the polarity of the non-polar organic 
light stabilizer can also be expressed in tenns of log p. 

25 The partition coefficient log p (octanol/Water) Is a widely used parameter for example In rating 
the environmental Impact of chemical compounds. Its calculation Is described by W M 
Meylan. P. H. Howard in J. Phamiaceutlcal Sciences 84. (1995). 83-92. 

In the context of the present Invention the non-polar organic light stebilizer has preferably a 
30 log p value of more than log p s 2. 

For example the ethyfenfcally unsaturated monomer is selected from the group consisting of 
sfyrene. substituted styiBne. conjugated dienes. acrolein, .^nyl aceteta, vinvlpwrolidon- 
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(alkyf)acrylic esters. (alkyl)acfylonitr!les, (alkyi)acryiamicles. vinyl halides or vinylidene 
halides. 

For instance the ethylenically unsaturated monomer is a compound of formula 
5 CH2=C(Ra)-(OZ)-Rb, wherein Z Is O or S; Ra is hydrogen or Ci-C4alkyl, Rb is NH2. 0"(IVIe*), 
glycidyl, unsubstituted Ci-Ciaalkoxy, C2-Ciooalkoxy interaipted by at least one N and/or O 
atom, or hydroxy-^ubstituted Ci-Ciealkoxy, unsubstituted Ci-Cisalkylamino, di(Ci- 
Ci8aiM)amino. hydroxy-substltuted Ci-Cisalkylamino or hydroxy-substituted di(Ci- 
Ci8alkyl)amino, -O.CH2-CH2-N(CH3)2 or -0-CH2.CH2-N*H(CH3)2 An"; 
1 0 An* is a anion of a monovalent organic or inorganic acid; 
Me is a monovalent metal atom or the ammonium Ion. 

Examples for spedfic ethylenically unsaturated monomers are styrene, iso- 
butylmethacrylate. cydohexylmethacrylate, hydroxyethylmethacrylate, methylmethacrylate, 
15 benzylmethaciylate, vinyl toluene, n-butylacrylate, tert-butylacrylate, methylacrylate, 
ethylacrylate, propylacrylate, hexylacrylate or hydroxyethylacrylate. 

A particular suitable monomer mixture Is a mixture of hydroxyethylmethacrylate, 
methylmethacrylate, cyclohexylmethacrylate, vinyl toluene, meth^methacrylate, iso-; 
20 butylmethacrylate. 

Examples of acids from which the anion An' is derived are Ci-Ci2carboxylic acids, organic 
sulfonic acids such as CF3SO3H or CH3SO3H, mineralic acids such as HCi, HBr or HI, 0x0 
acids such as Ha04 or complex adds such as HPFa or HBF4. 



CisalkyI, Rd is hydrogen or methyl and v Is a number from 1 to 50. These monomers are for 
example derived from non ionic surfactants by acrylation of the corresponding alkoxylated 
30 alcohols or phenols. The repeating units may be derived finom ethylene oxide, propylene 
oxide or mixtures of both. 



25 



Examples for Ra as Ca-Ciooalkoxy interrupted by at least one O atom are of formula 




v 



, wherein Rc is Ci-CzsalkyI, phenyl or phenyl substituted by Cr 



Further examples of suitable acrylate or methacrylate monomere are given below. 



--n!" An- or ^^^O-^.-* 




— D II I'-^R An , wherein An" 

O I O 

and Re have the meaning as defined above and Is methyl or benzyl. An' is preferably cr. 
Br or O3S-CH3. * 



Ba 



Further acrylate monomers - ^"^^ 




are ^ TT N 




O 

B. 



'3 

o 



^NH 



Ra 




. ^=^*^N^S03 Me^ 
O 
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Preferably Ra is hydrogen or methyl, Rt, is NH2, gycidyl, unsubsiituted or with hydroxy 
5 substituted CrC4alkoxy, unsubstituted Ci-C4alkylamino, dl(Ci-C4alkyl)amino, hydroxy- 
substituted CrC4alkyiamino or hydroxy-substituted di(Ci*C4allcyl)amino;and 
Z is oxygen. 

Acrylic acid esters and methacryiic acid esters are typically Ci-Cisalkyl esters. 

10 

Preferred is a concentrated aqueous polymer dispersion wherein the ethylenically unsatur-. 
ated monomer is selected from the group consisting of Ci-Ci8acryiates, Ci-Ciamethacrylates,;^ 
acrylic acid, (meth}acrylic acid, styrene, vinyltoluene, hydroxy-functional acrylates or 
(meth)acrylates, acrylates or (meth)acrylates derived from alkoxylated alcohols and 
1 5 multifunctional acrylates or (meth}acrylates or mixtures thereof. 

Particularly useful methacrylates are iso-butylmethacrylate, cydohexylmethacrylate. 

In a specific embodiment the concentrated aqueous polymer dispersion is a mixture of at 
20 least two of the above monomere wherein at least one monomer is bifunctional, so that a 
crosslinked polymer is obtained. The amount of bifunctional monomer is for example from 
0.5 to 20 weight-%, based on the weight of the sum of monomers. 

Typical examples for bifuncUonal monomere are divinyl-benzene, ethylengiycol 
25 diacrylate,butylenglycol diacrylate or diethyleneglycol diaoylate. 
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The monomers or monomer mixtures have preferably a low water solubility, which is below 
5%, more preferred below 0.5% and most preferred below 0.1% by weight. 

Preferably in the concentrated aqueous polymer dispersion the hydroxybenzophenone is of 
5 formula I 




the 2-hydroxyphenylbenzotriazole is of formula lla, lib or lie 
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^2 



2 

the 2-hydroxyphenyltriazine is of formula III 



15 




and the oxanilide is of formula (IV) 




O o 
H I II H 

N — " " K ^ (IV) ; wherein 



H r J I tH(L): 



in the oompounds of the formula (I) v is an integer from 1 to 3 and w is 1 or 2 and the 
substituents Z independently of one another are hydrogen, halogen, hydroxyl or aitoxy 
having 1 to 12 carbon atoms; 

1 0 in the compounds of the formula (I la), 

Ri is hydrogen, alky! having 1 to 24 carbon atoms, phenylallQfi having 1 to 4 carbon atoms in 
the ailcyl moiefy, cycloallcyl having 5 to 8 carbon atoms or a radical of the formula 

R4 and R5 independently of one another are alkyi having in each case 1 to 5 carbon atoms, 
15 or R4, together with the radical CnH2n^i^, forms a cycioaikyi radical having 5 to 12 carbon 
atoms, 

m is 1 or 2, n is an Integer from 2 to 20 and 
M is a radical of the formula -COORe in which 

Re is hydrogen, alkyl having 1 to 12 carbon atoms, alkoxyalkyi having in each case 1 to 20 
20 carbon atoms in the alkyl moiety and in the alkoxy moiety or phenylatkyi having 1 to 4 carbon 
atoms in the alkyi moiety. 
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R2 is hydrogen, halogen, afkyi having 1 to 18 carbon atoms, and phenylalkyi having 1 to 4 
carbon atoms in the ali^ molely, and 

R3 Is hydrogen, chlorine, alkyi or alkoxy having in each case 1 to 4 carbon atoms or -COORa 
.n Which Ra is as defined above, at least one of the radicals R. and R. being other than 
5 hydrogen; 



in the compounds of the formula (lib) 

T is hydrogen or alkyi having 1 to 6 carbon atoms. 

Ti is hydrogen, chlorine or alkyi or alkoxy having in each case 1 to 4 carbon atoms 
10 nisi or 2 and. 
if n Is 1, 

Tz is chlorine or a radical of the formula -OT3 or — N^^^ and. 



15 



20 



25 
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lfnis2.T2lsaradlcaiofthefonnula ^f^~'^^o-^^ or-O-Te-O-- 
in which 

Ta is hydrogen, alkyi which has 1 to 18 carbon atoms and is unsubstituted or substituted by 1 
to 3 hydroxyl groups or by -OCOTe. alkyi which has 3 to 18 carbon atoms, is interrupted once 
or several times by -O- or -NTa- and Is unsubstituted or substituted by hydroxyl or -OCOTe 
cycloalkyi which has 5 to 12 carbon atoms and Is unsubstituted or substituted by hydroxyl' 
and/or alkyi having 1 to 4 carbon atoms, alkenyl which has 2 to 18 carbon atoms and is 
unsubstituted or substituted by hydroxyl. phenylalkyi having 1 to 4 carbon atoms in the alkyi 

O 

moiety, or a radical of the fonnuIa-CHaCHfOHVTr or / \ 

C — CH CH, • 

H2 2 

T4 and Ts independently of one another are hydrogen, alkyi having 1 to 18 carbon atoms 
alkyi Which has 3 to 18 carbon atoms and is intermpted once or several times by -O- or ' 
-NTe-. cycloalkyi having 5 to 12 carbon atoms, phenyl, phenyl which is substituted by allq,! 
having 1 to 4 carbon atoms, alkenyl having 3 to 8 carbon atoms, phenylalkyi having 1 to 4 
rarbon atoms in the allsyl moiefy or hydro:jyal!jyl having 2 to .4 csrbon atoms. 
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alkenyl having 3 to 8 carbon atoms, phenyl, phenyl which is substituted by alkyl having 1 to 4 
carbon atoms, phenylalkyi having 1 to 4 carbon atoms in the alkyl moiety, 
Tr is hydrogen, alkyl having 1 to 18 carbon atoms, phenyl which is unsubstltuted or 
substituted by hydroxyl. phenylalkyi having 1 to 4 carbon atoms In the alkyl moiety, or - 
5 CHzOTs. 

Ts is alkyl having 1 to 18 carbon atoms, alkenyl having 3 to 8 carbon atoms, cycloalkyi having 
5 to 10 carbon atoms, phenyl, phenyl which is substituted by alkyl having 1 to 4 carbon 
atoms, or phenylalkyi having 1 to 4 carbon atoms in the alkyl moiety. 
Ts is alkylene having 2 to 8 carbon atoms, alkenylene having 4 to 8 carbon atoms, alkynylene 
10 having 4 carbon atoms, cyclohexylene. alkylene which has 2 to 8 carbon atoms and is 
inteniipted once or several times by -0-. or a radical of the formula - 
CH2CH(OH)CH20TiiOCH2CH(OH)CH2- or -CH2-C(CH20H)2-CH2-. 

Tio is alkylene which has 2 to 20 carbon atoms and can be interrupted once or several times 
by -0-, or cydohexylene, 

16 Tii is alkylene having 2 to 8 carbon atoms, alkylene whteh has 2 to 18 caft)on atoms and i^ 
Intenxipted once or several times by -0-. 1.3-cyclohexylene. 1.4-cyclohe)cylene. 1.3- 
phenylene or 1 .4-phenylene. or 

Tio and Te. together with the two nitrogen atoms, are a piperazine ring; 

20 in the compounds of formula (lie) , 
R'z Is Ci-Ci2alkyl and k is a number from 1 to 4; 

in the compounds of the formula (III) 
u is 1 or 2 and r is an integer from 1 to 3, the substituents 
25 Yi independently of one another are hydrogen, hydroxyl. phenyl or halogen, halogenomethyl. 
alkyl having 1 to 12 carbon atoms, alkoxy having 1 to 18 carbon atoms, alkoxy having 1 to 18 
carbon atoms which is substituted by a group -CCX)(Ci-Ci8alkyl): 

vTte alkyl having 1 to 18 carbon atoms, phenyl whtoh is unsubstltuted or substituted by 
30 hydroxyl. halogen, alkyl or alkoxy having 1 to 18 carbon atoms; 

alkyl which has 1 to 12 carbon atoms and Is substituted by -COOH. -COOYa. -CONH2. - 
CONHYe. -CONY9Y10. -NH2. -NHY9. -NY9Y10. -NHCOY11. -CN and/or -OCOYn; 
alkyl which has 4 to 20 carbon atoms. Is Intenupted by one or more oxygen atoms and is 
unsubstltuted or substituted by hydroxyl or alkoxy having 1 to 12 carbon atoms, alkenyl 
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having 3 to 6 carbon atoms, glycidyl, cyclohexyl which is unsubstituted or substituted by 
hydioxyi. aiky! having 1 to 4 carbon atoms and/or -OCOY,,. phenyiaikyi which has 1 to 5 
caibon atoms in the ailqrl moiety and is unsubstituted or substituted by hydioxyi. chlorine 
and/or methyl, -COY12 or -SOaYw, or, 
5 ifuis2. 

Y2 IS alkylene having 2 I0 16 carbon atoms, allcenylene having 4 to 12 carbon atoms 
xyiylene. allcylene which has 3 to 20 carbon atoms, is intemjpted by one or more -O- atoms' 
and/or Is substituted by hydroxyl. -CHaCH(OH)CH2-0-Y,5-OCH2CH(OH)CH2. -CO.Y,e-CO- - 
CO-NH-Y17-NH-CO- or -(CH2 VC02-Yi8-OCO-(CH2)„. In which 
10 mis 1,2 or 3, 

Ya is alkyI having 1 to 18 cartjon atoms, alkenyl having 3 to 18 carbon atoms, alkyi which has 
3 to 20 carbon atoms. Is interrupted by one or more oxygen or sulfur atoms or -IsfTe- and/or Is 
substituted by hydroxyl. alkyi which has 1 to 4 carbon atoms and is substituted by - 
PmOYuh. -NY9Y10 or .OCOY11 and/or hydroxyl. alkenyl having 3 to 18 carbon atoms 
glycidyl. or phenyiaikyi having 1 to 5 carbon atoms in the alkyi moiely. 
Y9 and Y10 independently of one another are alkyi having 1 to 12 carbon atoms, alkoxyalkyi 
having 3 to 12 carbon atoms, dialkylaminoalkyi having 4 to 16 carbon atoms or cyclohexyl 
having 5 to 12 carbon atoms, or Ye and Y,o together are alkylene. oxaaikylene or azaalkylene 
having In each case 3 to 9 carbon atoms. 

Y„ is alkyi having 1 to 18 carbon atoms, alkenyl having 2 to 18 carbon atoms or phenyl 
Y« is alkyi having 1 to 18 carbon atoms, alkenyl having 2 to 18 carbon atoms, phenyl, alkoxy 
having 1 to 12 carbon atoms, phenoxy. alkylamino having 1 to 12 carbon atoms or 
phenylamlno. 

Yi3 Is alkyi having 1 to 18 caibon atoms, phenyl or alkylphenyl having 1 to 8 carbon atoms in 
25 the alkyi radical. 

Yi4 Is alkyi having 1 to 12 carbon atoms or phenyl. 

Y,5 is alkylene having 2 to 10 carbon atoms, phenylene or a group -phenylene-M-phenylene- 
in which M is -0-. -S-. -SO2-, -CH2- or -C(CH3)2-. 

Yie is alkylene. oxaaikylene or thiaalkylene having in each case 2 to 10 carbon atoms 
30 phenylene or alkenylene having 2 to 6 carbon atoms, 

Yir is alkylene having 2 to 10 carbon atoms, phenylene or alkylphenylene having 1 to 11 
carbon atoms in the alkyi moiely, and 

Y,8 is alkylene having 2 to 10 carbon atoms or alkylene which has 4 to 20Lcarbon atoms and 
i5 snfenrnptsierics orT:sL'S3:3:am3S--jv ..j:r/.255FK 



20 
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In the compounds of the formula (IV) x is an integer from 1 to 3 and the substituents L 
Independently of one another are hydrogen, alkyl. alkoxy or alkylthio having in each case 1 to 
22 carbon atoms, phenoxy or phenylthio. 

5 

. Ci-Ci8alkyl may be linear or branched. Examples of alkyl having up to 18 carbon atoms are 
methyl, ethyl, propyl, isopropyl. n-butyl. sec-butyl, isobutyl. tert-butyl. 2-ethylbutyl. n-pentyl. 
isopentyl. 1-methylpentyl. 1.3-dimethylbutyl. n-hexyl. 1-methylhexyl. n-heptyl. Isoheptyl. 
1.1.3.3-tetramethylbutyl, 1-methylheptyl. 3-methylheptyl. n-octyl. 2-ethylhexyl. 1.1.3-trimethyl- 
10 hejqri. 1.1,3.3-tetramethylpentyl. nonyl. decyl. undecyl. 1-methylundecyl. dodecyl. t.1,3.3.5.5- 
hexamethylhexyl. tridecyl. tetradecyl. pentadecyl. hexadecyl. heptadecyl and octadecyl. 

In the compounds of the formula (lla) Ri can be hydrogen or alkyl having 1 to 24 carbon 
atoms, such as methyl, ethyl, propyl, butyl, hexyl. octyl. nonyl. dodecyl. tetradecyl. 
15 hexadecyl. octadecyl. nonadecyl and eicosyl and also corresponding branched isomers. 
Furthemiore. in addition to phenylalkyl having 1 to 4 carbon atoms in the alkyl moiety, fbr 
example benzyl. Ri can also be cycloalkyi having 5 to 8 carbon atoms, fbr example 

cydopentyl. cyclohexyl and cyclooctyl. or a radical of the fonnula — |~C„H2„^i^-M„ in 

which R4 and Rs Independently of one another are alkyl having in each case 1 to 5 carbon 
20 atoms, in particular methyl, or R4. together with the Cr)r\^^^ radical, forms a cycloalkyi 
radical having 5 to 12 carbon atoms, for example cyclohexyl, cyclooctyl and cydodecyl. M Is 
a radical of the formula -COORe in which Re is not only hydrogen but also alkyl having 1 to 12 
carbon atoms or alkoxyalkyi having 1 to 20 carbon atoms in each of the alkyl and alkoxy 
moieties. Suitable alkyl radicals Re are those enumerated for Ri. Examples of suitable 
25 alkoxyalkyi groups are .C2H4OC2H5. -CaH40C8H,7 and -C4HaOC4H9. As phenylalkyl having 1 
to 4 carbon atoms. Re is. for example, benzyl, cumyl. Ormethylbenzyl or phenylbuiyl. 

In addition to hydrogen and halogen, for example chlorine and bromine, Rz can also be alkyl 
having 1 to 18 carbon atoms. Examples of such alkyl radicals are indicated in the definitions 
30 of Ri. R2 can also be phenylalkyl having 1 to 4 carbon atoms in the alkyl moiety, for example 
benzyl, a-methylbenzyl and cumyl. 
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Halogen as a substftuent means In all cases fluorine, chlorine, bromine or Iodine, preferably 
chlonne or bromine and more preferably chlorine. 

At least one of the radicals R, and must be other than hydrogen. 

In addftion to hydrogen or chlorine. R3 is also alkyl or alkoxy having in each case 1 to 4 
carbon atoms, for example methyl, butyl, methoxy and ethoxy. and also -COORe. 

in the compounds of the fom^ula (lib) T Is hydrogen or alkyl having 1 to 6 carbon atoms, such 
as methyl and butyl. T, is not only hydrogen or chlorine, but also alkyl or alkoxy having In 
each case 1 to 4 cart)on atoms, for example methyl, methoxy and butoxy. and. if n is 1. Ta Is 
Chlonne oraradlcal of the fom,ula.OT3or.NT.Ts. T3 is here hydrogen or alkyl having 1 to 18 
carbon atoms (cf. the definltton of R,). These alkyl radicals can be substituted by 1 to 3 
hydroxyl graups or by a radical -OCOTa. Furthermore. T3 can be alkyl having 3 to 18 carbon 
atoms (cf. the definition of R,) which is interrupted once or several times by -O- or -NTa- and 
.3 unsubstituted or substituted by hydroxyl or -OCOTe. Examples of T3 as cycloalkyi are 
^dopentyl cyclohexyl or cydooclyl. T3 can also be alken^ having 2 to 18 carbon atoms. 
Suable alkenyl radicals ara derived fiom the alkyl radicals enumerated in the definitions of 
R.. These alkenyl radicals can be substituted by hydroxyl. Examples of T3 as phenylalkyi are 
benzyl, phenylethyl. cumyl. o^methylbenzyl or benzyl. T3 can also be a radical of the formula 

O 

-CH2CH(OH)-T7 0r / \ 

C CH • < 



Q 

S, 

fj - • CH2 
"2 
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Like Ta T4 and can. Independently of one another, be not only hydrogen but also alkyl 
havmg 1 to 18 carbon atoms or alkyl whteh has 3 to 18 carbon atoms and is Interrupted once 
or several times by -O- or -NT.. T. and T« can also be cycloalkyi having 5 to 12 carbon 
atoms, for example cyclopentyl. cyclohexyl and cydooctyl. Examples of T. and Ta as alkenyl 
groups can be found in the illustratfons of T3. Examples of T. and Ts as phenylalkyi having 1 
to 4 carbon atoms In the alkyl moiety ara benzyl or phenylbutyl. Finally, these substltuents 
can also be hydroxyalkyi having 1 to 3 carbon atoms. 



-15- 



Ifn is 2, Ta is a divalent radical of the formula \ or-O-Tg-O-. 

In addition to hydrogen, Te (see above also) Is alkyi, cydoalkyi, alkenyl, aryl or phenylalkyi; 
examples of such radicals have already been given above. 

5 In addition to hydrogen and the phenylalkyi radicals and long-chain alkyI radicals mentioned 
above, T7 can be phenyl or hydroxyphenyf and also -CH2OT8 in which Ts can be one of the 
alkyi, alkenyl, cydoalkyi, aryl or phenylalkyi radicals enumerated. 

The divalent radical Tg can be alkylene having 2 to 8 carbon atoms, and such radicals can 
10 also be branched. This also applies to the alkenylene and alkynytene radicals T9. As well as 
cyclohexyiene, Tg can also be a radical of the formula 
CH2CH(OH)CH20TiiOCH2CH(OH)CH2- or -CH2-C{CH20H)2-CH2-. 

T10 is a divalent radical and, in addition to cyclohexyiene, is also alkylene which has 2 to 20 
15 carbon atoms and which can be intemjpted once or several times by -0-. Suitable alkylene' 
radicals are derived from the all^i radicals mentioned in the definitions of Ri. 

Til is also an alkylene radical. It contains 2 to 8 carbon atoms or, if it is interrupted once ot 
several times by -0, 4 to 10 carbon atoms. Tn is also 1,3-cydohexylene, 1,4-cydohexyiene, 
20 1 ,3-phenylene or 1 ,4-phenylene. 

Together with the two nitrogen atoms, Te and T10 can also be a piperazine ring. 

E)^mples of alkyI, aikoxy, phenylall^, alkylene, alkenylene, alkoxyalkyi and cydoalkyi 
25 radicals and also alkylthio, oxaalkylene or azoalkylene radteals in the compounds of the 
formulae (I), (lla), (lib), (lie), (III) and IV) can be deduced from the above statements. 

Within the benzotriazole UV-absorbers those according to formula lla are in general 
preferred. 

30 

The UV absorbers of the formulae (I), (lla), (lib), (lie), (III) and (IV) are known per se and are 
described, together with their preparation in, for example, WO 96/28431, EP-A-323 408, EP- 
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A.57 160. US 6 736 597 (EP.A^34 608). US-A 4 619 956. DE-A 31 35 810 and GB-A 1 336 
391 . Preferred meanings of substltuents and Individual compounds can be deduced ftom the 
documents mentioned. 

In another embodiment the UV-absorbers of the class of hydroxyphenyl triazines are of 
formula (Ilia) 




in which n is 1 or 2; 

•^301' R'aoi' R302 R'302' independently of one another, are H. OH C -G alkyi- G 
G alkenyl; G,-G,,aikoxy; G.-G^.alkenoxy; halogen; trifluoremethyl; G,-G, nhen^lalM; phenj^" 
phenyl which is substituted by G,-C,alkyl. G.-C.alkoxy or halogen; phenoxy; or phenox; 
which IS substituted by G^-G^^alkyl. G,-C,3alkoxy or halogen; 

R303 and R3^. independently of one another, are H. C,-G^alkyl; OR' ; C,-G,alkenyl; G - 
G^^alkenoxy; halogen; trifluoremethyl; G,.G,,phenylalkyl; phenyl; phenyl which is substituted 
by G^-C^^alkyl. G,-G,3alkoxy or halogen; phenoxy; or phenoxy whfch is substituted by G - 
G^galkyl.G^-G^^alkoxy or halogen; ^ 
R308 Is hydrogen. G^-G^^alkyl. Gg-G^^cycloalkyl or G.-G^^phenylalkyl; 

R30,. in the case where n = 1. and ^3^. independently of one another, are hydregen or G - 
G,3alkyl; or are G,-G,,alkyl which Is substituted by OH. G,-G,3aIkQxy. allyloxy. halogen 
GOOH. .GOOR3„3. -CONH, -GONHR,^. -GON(R3^)(R3^„). "NH,. -NHR3„,. -^iR^^^R ). - 
NHCORg.,^. -GN. -OGORg^. phenoxy and/or phenoxy which is substituted by G -G allj/ C 

G.^alLo^.'y or hatogsn: or. R^,^ Is C.rQ^^ .vw.^ infemjpi^d tv -O. =,n^ m-..' r-l 
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OH. C,-C^alkyl or-OCOR,,,: C,-C„phenylalkyl which is unsubstituted or substituted by OH. 
CI or CH3; -CO-R3,2 or -SO^-Rg,,; 

R in the case where n = 2. is C^-C^.aikylene. C,-C,,alicenylene. xylylene. €3-0^31 Iqriene 
whTch is interrupted by O and/or substituted by OH. or is a group of the fomiula - 
CH,CH(OH)CH,O.R^-OCH,CH(OH)GH,-. -CO-Rg^^-CO-. -CO-NH-Rg^-NH-CO- or -(GH,V 
COO-Rgja-OOC-CCHg)^-, in which m is a number in the range from 1 to 3. or is 




co-o — C 

H 




R308 C,-C,3alicyl: C,-C,3alkenyl: hydroxyethyl; Cg-C^alicyl which Is interrupted by O. NH. 
10 Nr" or S and/or is substituted by OH; C,-C^alicyl which Is substituted by -PmOR^,^. - 
NcCxRaio) °^ -OCOR3„ and/or OH; glycidyl; C.-C^^cycioalkyl; phenyl; C,-C,,alkylphenyl or 
C -C^phenylalkyl; 

R and R Independently of one another, are C,-C,,alkyl; Gg-C^allcoxyallcyl: C^- 
C^dialkylaminoalkyl or C,-C,,cycloallcyl. or R,^ and R^,, together are Cg-G.allcylene or - 
15 oxaalkylene or -azaalkylene; 

R Is G -G alkyi: G,-G,„alkenyl or phenyl; G^-G^^hyd^xya"^: cydohexyl; or is Cg-G^^alkyl. 

all 1 18 ^ Z lo • ' 

which Is Interrupted by -O- and may be substituted by OH; 

R is G -G^ealkyl; G^-G.^alkenyl; phenyl; G.-G^^alkoxy; C3-G,3alkenyloxy; C3-G«,alkoxy- 
WhTch is interrupted by O. NH. HR^ or S and/or substituted by OH; cyclohexyl0)cy; C,- 
20 G„alkylphenoxy; G,-G„phenylalkoxy; phenoxy; G,-G,,alkylamino; phenylamino; tolylam.no 
or naphthylamino; 

Rg^g Is C^-G^2®lkyl; phenyl; naphthyl or G^-G^^alkylphenyl; 
R Is G^-G^jalkyl, methylphenyl or phenyl; 

R3I Is G^-G^^alkylene; G^-Ggoalkylene which is interrupted by O. phenylene or a -phenylene- 
25 X-phenylene- group. In which X is -0-. -S-. -SO^-. -GH^,- or -CiCH^^'', 

R321 is G,-G,„alkylene, G,-G,„oxaaikylene. G,-G,,thiaalkylene. G.-C^^a'y'®"® °^ ^2" 
G..alkenylene; 

R322 Is G^-G^oalkylene, phenylene. tolylene. diphenylenemethane or a II 



'3 

CH. 



'2- 

H3C' ^CHg 



group; and 
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^ Cg-C^^alkylene or C^-C^^alkylene which is interrupted by O. 
Halogen is in all cases fluorine, chlorine, bromine or iodine. 

B«mples Of alkyl are methyl, ethyl, propyl, isopropyl. n-butyl. sec-butyl, isobuiyl. tert-butyl 2- 
ethylbutyl. n-pentyl. isopenlyl. 1-methylpentyl. 1.3-dimethyIbutyl. n-hexyl. 1-methylhexyl' n- 
heptyl. isoheptyl. 1.1.3.3-tetramethylbutyl. 1-methylheptyl. 3-methylheptyl. n-octyl. 2-et;.yl- 
heM1.1.3-trimethylhexyl. 1.1.3.3.tetramethylpentyl. nonyl. decyl. undecyl. 1-methyIundecyl. 

B^mples Of allcoxy having up to 1 2 carbon atoms are methoxy. ethoxy. propoxy. isopropoxy. 
butoxy. «obutoxy. pentoxy. isopentoxy. hexoxy. heptoxy. octoxy. decyloxy. dodecyloxy. 

Examples of alkenoxy are propenyloxy. butenyloxy. pentenyloxy and hexenyloxy. 

B^mples of CH5«cycloalkyl are cydopentyl. cydohexyl. cycloheplyl. cydooctyl and cydo- 
dodecyl. Cs-CsCydoalkyl. espedally cydohexyl. is preferred. 

C.^^M-sub8«tuted Cs.C..cydoalkyl is for example methylcydohexyl or dimethyl- 

OH- and/or C-Coalkyl-substltuted phenyl is for example methylphenyl. dimethylphenyl. 
tnmethylphenyl. tert-butylphenyl or 3.5<l|.tert-buty|.4-hydroxyphenyl. 

^^to^-substituted phenyl fs for example methoxyphenyl dimethoxyphenyl or trimethoxy- 
Examples of CT-CgphenylalkyI are benzyl and phenylethyl. 

CK^Phenyfalkyl which is substituted on the phenyl radical by -OH and/or by alkyl having up 

^"^ ^'^"'P'^ methylben^yl. dimethylbenzyl. tnmethylbenayl. tert- 

butylbenzyl or S.S-di-tert-butyl^hydrajcyberczyl. 
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Examples of alkenyl are ally). 2-methaIlyl. butenyl. pentenyl and hexenyl. Allyl is preferred. 
The carbon atom In position 1 is preferably saturated. 

Examples of alkylene are methylene, ethylene, propylene, trimethylene. tetramethylene. 
pentamethylene. 2.2-dimethyltrimethylene, hexamethylene. trimethylhexamethylene. octa- 
methylene and decamethylene. 



Examples of alkenylene are butenylene. pentenylene and hexenylene. 
10 C6-C12 arylene is preferably phenylene. 

Mkyl interrupted by O is for example ^H^H^-CH^-CH^, -CH^-CH^-O-CHs- or -CHrCH^- 
0-CH^CH^H^-CH2-CH3-. It is preferably derived from polyethlene glycol. A general 
description is -{(CH^VOVH/CHa. wherain a is a number from 1 to 6 and b Is a number from 
15 2to10. 

Q^Cio oxaalkylene and C^Ciothiaalkylene can be deduced from the above mentioned 
alkylene groups by substituting one or mora carbon atoms by an oxygen atom or a sulphur, 
atom. •; 
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Specific examples of 2.hydroxybenzophenones ara for example the 4-hydroxy. 4-methoxy. 4- 
odyloxy. 4<lecyloxy. 4.dodecyloxy. 4-benzyloxy and 2'-hydroxy-4.4'-dimethoxy derivatives. 

Specific examples of 2-(2'-hydroxyphenyl)benzotriazoles ara for exampte 2-(2'-hydroxy-5"- 
methylphenyO-benzotriazole. 2.(3'.5'-di-tert-butyl-2'-hydroxyphenyl)benzolriazole. 2-(5'-tert- 
butyl-2'-hydroxyphenyl)benzotriazo!e. 2.(2'-hydroxy.5'-(1.1.3.3-tetrametiiylbutyl)phenyl)ben- 
zotriazole 2-(3'.5'.dl-tert-butyl-Z-hydroxyphenyl)-5-chloro-benzotriazole. 2-(3'-tert-butyl- 2* - 
hydroxy-^'-metiiylphenyD-S-chloro-benzotriazole. 2-{3'.seo*uty|.5'-tert-bulyl-2'-hydroxyphe- 
nyl)benzotriazole. 2-(2'-hydroxy.4'.octyloxyphenyl)benzotriazole. 2-(3".5'-di-tert^myl-2'.hy- 
droxyphenyObenzotriazole. 2.(3\5'-bis.(a.a-dimethylbenzyl).2'-hydroxyphenyl)benzotriazole. 
2-(3'-tert-butyl-2'-hydroxy-5'K2-octyloxycarbonylethyl)phenyl)-5-chloro-benzotriaM^^ 2-{3'- 
tert-butyl-5'-[2-(2-ethylhexyloxy)-carbonylethyll-2--hydroxyphenyl^5-chloro4)enz^^ 2- 
(3Mert-butyl-2'-4iydroxy-5'-(2-methoxycarbonylethyl)phenyl>5-chloro-ben^^^ 2-(3'-tert- 
butyl-2'-hydroxy-5'-(2-methoxycarbonylethyl)phenyl)benzotriazole. 2-{3'-tBrt-butyl-Z-hydroxy. 
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5'-{2-octyloxycarbonylethyl)phenyl)benzotriazole, 2.(3'.tert-butyl-5'-[2-(2-ethylhexyloxy)car- 
bonylethyll-2'.hydroxyphenyl)ben2otriazoIe. 2.(3'-dodecyl-2'-hydroxy.5'-methyIphenyl)benzo- 
tnazole. 2-(3'-tert-butyl-2'.hydroxy.5'-(2-isooctyloxycarbonylethyl)phe 2 2'- 

methyIene-bis[4-(1.1.3.34etramethylbutyl)-6.benzotriazoIe-2-yIphenoq^ the transesteffication 
product Of 2-|3Mert-butyl.5H2-methoxycarbonylethyl).2'.hydroxyph^ 

With polyethylene glycol 300; [r-CH,ch,-COO-CH,CH,-9^ where R = S'-tert-butyM'- 

hydroxy-5'-2H-benzotriazol.2.ylphenyl. 2.[2'-hydroxy-3--(a.o«llmethylben2yl)-5'-(1.1.3 3-tetra- 
methylbutyl)-phenyl]benzotria2oIe: 2.|2'-hydrDxy.3H1.1.3>tetramethylbutyl)-5'-(a.0Kl.me- 
thylbenzyl)-phenyl]ben^iazole. 

Specific examples of 2.(2-hydroxyphenyI)-1.3.5-triazlnes are for example 24 6-tris(2- 
hydroxy-4.octyloxyphenyI).1.3.5-triazlne. 2.(2-hydmxy^ctyloxyphenylH.6-bisi2'.4-dlme- 
thylphenyl)-1.3.5-tria2ine. 2-(2.4.dihydroxyphenylH.6-bis(2.4.dlmethylphenyl).1.3.6-tria2ine 
2.4-b.s(2.hydroxy-4-propyloxyphenyI).6-(2,4-dimethylphenyl)-1.3.5-tria2ine. 2-(2-hydroxy.4i 
octyIoxyphenyl).4.6.bis(4-methylphenyi)-1.3.5-triazlne. 2-(2-hydiDxy^odecyloxyphenyI)- 
4,6.bis(2.4^imethyiphenylM.3.5.tria2ine. 2-(2.hydroxy^trldecyloxyphenylH.6-bis(2 4- 
d,methylphenyi)-1.3.5.tria2ine, 2-[2-hydroxy^-(2-hydroxy-3-butyloxy-prx,poxy)phenyfI^6- 
b,s(2.4.dimethyl)-1.3.5-triazine. 2-|2-hydroxy.4.(2-hydroxy-3-octyloxy-p«,pyloxy)phenylHe- 
b.s(2.4-dimethyl).1 .3.5-triazine. 2-[4-(dodecyloxy/tridecyloxy.2-hyd«,xypropQxy)-2-hydro,[y- 
phenylH.6.bls(2.4-dlmethylphenyl)-1.3.5-triazine. 2-[2.hydroxy^.(2-hydroxy-3.dodecyloxy- 
propoxy)pheny0-4.6.bis(2.4.dimethylphenyl).1.3.5-triazine. 2-(2-hydroxy^.hexyfoxy)phenyI- 
4.6Kl.phenyI-1 ,3,5.triazine. 2-(2-hydroxy.4-methoxyphenylH.6.dipheny|.1,3.5-tria2ine 24 6- 
tr.sI2-hydroxy-4.(3-butoxy-2-hydroxy-propoxy)phenyl].1.3.5-tria2lne. 2-(2-hydroxyphenjJlH- 
(4-methoxyphenyl>6.phenyl-1.3,5-triazine. 2-{2.hydroxy^[3-(2.ethylhexyl-1-oxy>.2-hydroxy- 
propyloxy]phenyIH.6-bis(2.4.dimethylphenyi).1.3.5-tria2ine and 2-(2-hydioxy-4-(2^thy|. 
hexyl)oxy)phenyl-4,6-di(4-phenyl)phenyl-1.3.5-triazlne. 



instance the hydroxyphenyl-triazine UV-absorbers are of formulae: 
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= a mixture of 

a) R1 = R2 = CH(CH3>CO(>C8Hir. R3= R4 =H; 

b) R1 = R2 = R3 = CH(CH3)-COO-C8Hi7. R4 =H; 
C) R1 = R2 = R3 = R4 s CH(CH3)-COO-C8Hir. 





The hydroxyphenyl triazine UV-absorbers are known and parttally items of 
can be prepared according to the above documents. 
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Specific examples for oxamides are for example 4,4'-dioctyloxyo^nilide, 2,2'- 
diethos^oxanilide, 2,2'-dioctyloxy-5,5*<li-tert-butoxanilide, 2,2'-didodecyloxy-5,5'-di-tert- 
butoxanilide, 2-ethoxy-2-ethyloxanQide, N.N-bis{3<limethylaminopropyl)oxamide, 2-ethoxy- 
5"tert-butyl-2'-6thoxanllide and its mixture with 2-ethoxy-2'*^yl-€,4'-di-tert-butoxanilide, 
5 mixtures of o- and p-methoxy-disubstituted oxaniiides and mixtures of o- and p-ethoxy- 
disubstituted oxaniiides. 

The above mentioned UV-absorbers are largely items of commerce and for example known 
as TInuvin® 109, 171, 326, 327, 328, 350, 360, 384, 400, 405, 411 or Chimassorb® 81 from 
10 Ciba Speciaity Chemicals or Cyasorb® 1 164 firom Cytech Inc. 

In many cases it may be of advantage to use a combination of UV-^bsorbers from different 
classes, such as for example a benzophenone UV-absort)er \Nith a benzotiiazole UV- 
absorber or a hydroxyphenyltriazine UV-absort)er with a benzotriazole UV-absorber. If such 
15 a combination is used, the weight ratio between both UN^absorbers is for es^mple from 1:5 
to 5:1, for instancfrom 1:3 to 3:1, particularly 1:1.5 to 1.5:1. 

The stericaiiy hindered amine contains at least one radical of the formula 



The stericaiiy hindered amine light stabilizer useful in the instant invention is preferably a 
compound of formulae (A-1) to (A-10) or of formulae (B-1) to (B-IO); 

(a-1) a compound of the formula (A-1) 




RCH 



.CH 



In which R is hydrogen or methyl. 
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in which 

El is hydrogen. Ci-Csaikyl. O . -OH. -CH2CN. C,-C„ailcoxy, C«-Ci2cycioalkoxy. Ca-Ceailcenyl. 
CT-Caphenylalkyi unsubstituted or substituted on the phenyl by 1. 2 or 3 Ci.C4ailwl- or 
Ci-Caacyl, 

mi is 1.2 or 4, 

if mi is 1, E2 is Ci-Czsalltyl, 

if m, is 2. E2 is Ci-Cwallsylene or a group of the formuia (a-l) 



(a-l) 



wherein E3 is Ci-Cioalkyl or Cs-Cioalkenyl. E, is Ci-Cioallqnene. and 
0 E5 and Ee independently of one another are Ci-C4alkyl. cydohexyl or 
methylq/dohexyl, and 
if mi is 4, E2 is C4-Cioaikanetetrayl; 

(a-2) a compound of the formuia (A-2) 

5 HjC CH CH CH, 

II I I ' (A-2) 

in which 

two of the radicals E7 are -COCKCi-CzoalkyI). and 
two of the radicals E7 are a group of the formula (a-ll) 

M3C CHg 




coo \__^ — ^ 

with Eb having one of the meanings of Ei; 
(a-3) a compound of the formuia (A-3) 
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(A-3) 



in which 

E9 and E10 together form Cz-Cwalkyien©. 

E11 is hydrogen or a group -Z1-COO-Z2, 

Zi is Ca-Cwalkyiene, and 

Z2 is CrC24alkyl, and 

E12 has one of the meanings of Ei; 



(a-4) a compound of the formula (A-4) 




wherein 

the radicals E13 independently of one another have one of the meanings of Ei. 
the radicals E14 independently of one another are hydrogen or Ci-Cizallcyl. and 
Eis is Ci-Cioalkylene o"" Ca-Cioalkylidene; 



(a-5) a compound of the formula {A-5) 



CHg 



N N— ( N — E,e 

H3C CH3 



(A-5) 



CH3 



wherein 

the radicals Eie independently of one another have one of the meanings of Ei: 
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cot^) a compound of the formula (A-6) 
' H3C CH3 

O M3C CH3 

In whfch 

EiTlsCi-Catalkyl, and 

E18 has one of the meanings of Ei; 

(a-7) a compound of the formula (A-7) 



In which 



(A-6) 



(A-7) 



H3C CH3 



Ei9. Eao and E2, independently of one another are a group of the formula (a-lll) 

(a-lll) 

wherein E22 has one of the meanings of Ei; 



CHj-^H— CH5— NH (j^— E22 



OH 



H3C CH3 



(a-8) a compound of the fomiula (A-fi) 
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(A-8) 



wherein 



the radicals E23 independently of one another have one of the meanings of E,. 
and E24 is hydrogen, Ci-Ci2alkyl or Ci-Cizalkoxy; 



(ar9) a compound of the fomiula (A-9) 

HgC CH3 _jtn^ 

wherein 
m2is1,2or3. 
10 E26 has one of the meanings of Ei, and 

— CHaCHa-NH-C > , 



When m2 is 1, E26 is a group 



when m2 is 2. E28 is Cz-C22allcylene. and 

when m2 is 3. E28 is a group of the fonnula (a-IV) 



-Es-Nv^N^N— Est 

N-E5— 
E28 



(A-9) 



(a-IV) 



15 wherein the radicals Ezr independently of one another are Ca^izallcylene. and 
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the radicals independently of one another are C-C^alkyl or Ce-Cacydoalkyl; 



(or-IO) a compound of the formula (A-10) 

O o 
H3C CH3 II II Hi 

\/ ^ CH CH 3 

^-N^^> N E30— N 



HaC CH, 




(A-10) 



HgC CH, 
wherein 

the radicals independently of one another have one of the meanings of Ei, and 

E30 IsC^alkylene. Cs-C^cydoaikylene. C.-C^alkylenediCCs^lTcycloalkylene). phenylene 

phenylenedi(Ci-C4alkylene); 



or 



10 



15 



0-1) a compound of the formula (B-1) 

—I 



I 




I 



(B-1) 



bi 



In which 

R201. R203. R204 and R205 independently of one another are hydrogen. Ci-CizalkyI 
Ce-Cacydoalkyl. C,-C4-allcyl-substituted Cs-C«cycloalkyl. phenyl, phenyl which is substituted 
by -OH and/or C,-Cioalkyl; CVCsphenylalkyl. CT-CsphenylalkyI which is substituted on the 
phenyl radical by -OH and/or Ci-Cioalkyl; or a group of the formula (b-1) 



H,C CH, 




(b-1) 



HoC CH, 



R; 
or 



1202 is Ca-Ciealkylene, Cs-Cycydoalkylene or CrC4al!jylenedi(B5-C7(^doalkylene), 
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bonded, perform a 5-to 10-membered heterocyclic ring, or 

and R205. together with the nitrogen atom to which they are bonded, form a 5- 
to 10-membered heterocyclic ring, 

is hydrogen. C-Cealkyi. O". -OH. -CHaCN. C.-Calkoxy. C-Ccycloalkoxy. 
Ca-Cealkenyl. CT-C^phenylalkyl unsubstituted or substituted on the phenyl by 1. 2 or 3 
CrC4alkyl; orCi-Caacyl, and 
bi is a number from 2 to 50, 

with the proviso that at least one of the radicals R201. R203. R204 and R206 is a group 
of the formula (b-l); 



10 



^-2) a compound of the formula (B-2) 

N R205 ^ '^55 1 ^ 



X3/ " x, 

(B-2) 

wherein 

15 R207 and R211 independently of one another are hydrogen or Ci-Ciaalkyl. 

R208. R209 and R210 independently of one another are Ca-Cioalkylene, and ■ 
X. Xa, X3. X4, Xa. Xa. X. and Xs independently of one another are a group of the formula 

(b-ll). 

H3C CH3 

(b-ll) 




20 in which Raia is hydrogen. Ci-Ciaalkyl. CVCiacycloalkyl. Ci-C^alkyl-substituted 

Ce-Ciacycloalkyl. phenyl. -OH- and/or Ci-Cioalkyl-substituted phenyl. CT-Caphenylaikyl. 
(VCophenylalkyI which is substituted on the phenyl radical by -OH and/or C,-Cioalkyl: or a 
group of the fomiula (b-l) as defined above, and 
1^13 has one of the meanings of Raoe; 



25 



(p-3) a compound of the formula (B-3) 
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^14 

-|i o- 

^218 




(B-3) 



in which 

R214 is Ci-Cioall«yl. Cs-Ciacycloalkyl. C,.C4alkyl-subslftuted Cg-C^cycioalkyl. phenyl 

Ci-Cioall^-substituted phenyl, 

^215 is Cs-Cioalkylene, 

R218 has one of the meanings of R208. and 

bz Is a number from 2 to 50; 



or 



10 



15 



(p-4) a compound of the fonnula (B-4) 



^220 
c- 



-CHs 



•1*224 

'^223 




R222 



(B-4) 



in whidi 

R217 and R221 independently of one another are a direct bond or a -N(X9)-CO-Xio-CO.N(Xii)- 
group. where X9 and X,, independently of one another are hydrogen. Ci-Caalkyl. 
Cs-Cizcydoallcyl, phenyl, Cr-Caphenyialkyi or a group of the fomiula (b-l). 
X10 is a direct bond or Ci-C4aliQflens, 

hssons of the m^sariinqn r.f F.'. - 
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C5-Ci2<yc!oallcyl or phenyl. 

is hydrogen. Ci-Caoalkyl. Cs-Ci2cycloalkyl. phenyl. CT-CaphenylalkyI or a group of the 

formula (b-l). and 

bs is a number from 1 to 50; 



(P-5) a compound of the formula (B-5) 



-CH — R^-C O- 



c=o 

I 



HgC 




I 



CH3 H3C 
CH3 H,C 




CH, 



CH, 



^230 



-Jb4 



(B -5) 



in which 



10 R226. R226. R228 and R229 independently of one another are a direct bond or 
Ci-Cioalkyl8ne> 

R230 has one of the meanings of R206. and 
b4 Is a number from 1 to 50; 

15 (P-6) a product (B-6) obtainable by reacting a product, obtained by reaction of a polyamine of 
the fbmiula (B-6-1) with cyanuric chloride, with a compound off the ffonnula (B-6-2) 



H^N (CH2)^NH (CH2)^NH (CH^)— NH^ 




(B-6-1) 
(B-6-2) 



H3C 



20 In which 

b's. b"6 and b'"6 Independently of one another are a number from 2 to 12. 
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R231 is hydrogen. C,-Ci2alkyl. Cs-Czcycloalkyl. phenyl or C7-Cephenylalkyl. and 
R232 has one of the meanings of R208; 



0-7) a compound of the formula (B-7) 



~~\ / CH5— QH DOC ^A. CO 

HgC CH3 



"1 



(B-7) 



wherein Ai is hydrogen or Ci-C4alkyl. 
Aa Is a direct bond or Ci-Cioalkylene, and 
ni Is a number from 2 to 50; 



0-8) at least one compound of the formulae (B-8-a) and (B-8-b) 



H3C CK 



\ / 



-CH2— CH— CH£- 




CH 



'2 



OH 



CH3 {i 



CH2 



(B-8-a) 



-CH CH5 

(CH^)^ 1(1 



CH, 



H 



(B-8-b) 



wherein na and ng* are a number from 2 to 50; 
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(B -9) 



wherein A3 and A4 independently of one another are hydrogen or Ci-Csail^l, or A3 and A4 
together form a G2-Ci4allq(lene group, and 
5 the variables ns independently of one another are a numtier from 1 to 50; and 

a compound of the formula (B-10) 



wherein n4 is a number from 2 to 50, 
10 A5 is hydrogen or Ci-C4alky!, 

the radicals Ae and A7 independently of one another are Ci-C4alkyi or a group of the formula 
(b-l), with the proviso that at least 50 % of the radicals A? are a group of the formula (b-l). 

Examples of alkyi having up to 30 carbon atoms are methyl, ethyl, propyl, isopropyl, n-butyl, 
15 sec-butyl, isobutyl, tert-butyl, 2-ethyIbutyl, n-pentyl, isopentyl, 1-methyIpentyl, 1,3-dimethyl- 
butyl, n-hexyl, 1-methylhexyl, n-heptyl, Isoheptyl, 1,1,3,3-tetramethylbutyI, 1-methylheptyl, 3- 
methylheptyl, n-octyl, 2-ethylhexyl, 1,1,3-trimethylhexyl, 1,1,3,3-tetramethylpentyl, nonyl, 
decyl, undecyl, 1-methylundecyl, dodecyl, 1,1,3,3,5,5-hexamethylhexyl, tridecyl, tetradecyl, 
pentadecyl, hexadecyl, heptadecyl, octadecyl, eicosyl, docosyl and triacontyi. One of the 
20 preferred definitions of Ei, Eb, E12, E13, Eie, E18, E22, E23, E25, E29, R206i R213, R216, R218, R230 
and R232 is Ci-C4alkyl, especially methyl. R231 is preferably butyl. 




'4 



(B-IO) 
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Examples of aikoxy having up to 18 carbon atoms are methoxy, ethoxy, propoxy, isopropoxy, 
butoxy, isobutoxy, pentoxy, isopento)^. hexoxy, heptoxy, octoxy, decyloxy, dodecyloxy, 
tetradecyloxy, he^^decyloxy and octadec^loxy. One of the preferred meanings of Ei is 
octoxy. E24 is preferably Ci-C4ailcoxy and one of the preferred meanings of R208 is propoxy. 

5 

Examples of C5-Ci2cydoallcyl are cyclopentyl, c/dohexyl, cycloheptyl, cyclooctyi and 
cydododecyl. Cs-CsCydoalkyi, espedally <^dohe)^l, is preferred. 

Ci-C4Alkyl-substituted C5-Ci2C^doalkyl is for example methylcydohexyl or 
10 dimethylcydohexyl. 

Examples of Cs-Cizc^doallcoxy are cydopentoxy. c^dohexoxy, cydoheptoxy, (^dooctoxy, 
c^dodecyloxy and cydododec^oxy. Cs-CsCydoalkoxy, in particular cyclopentoxy and 
c^dohexoxy, is prefenred. 

15 

-OH- and/or Ci-Cioallcyl-substituted phenyl is for e^mple methylphenyl, dimethylphenyl, 
trimethylphenyl, tert-butyiphenyl or 3,5-di-tert-butyl-4-hydroxyphenyl. 

Examples of CT-Cgphenylaikyl are ben^ and phenylethyi. 

20 

Cr-CgPhenylalkyl which is substituted on the phenyl radical by -OH and/or by alkyi having up 
to 10 carbon atoms is for example methyibenzyl, dimethylt)enzyl, trimethyibenzyl, tert- 
butytbenzyl or 3,5-di-tert-butyl-4-hydroxybenzyl. 

25 E}^mples of alkenyl having up to 10 carbon atoms are ally!, 2-methallyl, butenyl, pentenyl 
and hexenyi. Allyl is preferred. The carbon atom in position 1 is preferably saturated. 

Examples of acyl containing not more than 8 carbon atoms are formyl, acetyl, propionyl, 
butyryl, pentanoyi, hexanoyi, heptanoyl, octanoyi, acryioyi, methacryloyi and benzoyl. 
30 CrCsAlkanoyI, Cd-Csalkenyl and benzoyl are preferred. Acetyl and acryioyi are especially 
preferred. 

Examples of alkylene having up to 22. carbon atoms are msthylena, ethylene, propylene; 

IrimsthylsnB; i'stESsriathviini, nsiTS^uTiZrttiVlsrs^ '"L::im-:^-: ) 
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5 



tiimethylhexamethylene, octamethylene and decamethylene. 
An example of Cs-Cioalkylidene Is the group — <f . 

CH, 

An example of C4-Cioallcanetetrayl Is 1.2.3.4-butanetetrayl. 
An example of Cs-Crcydoalkylene Is cydohexylene. 

An example of Ci-C4alkylened!(C6-CrcyclGalkylene) is methylenedlcydohexylene. 

10 An example of phenylenedl(Ci-C4alkylene) Is methylene-phenylene-methylene or 
ethyiene-phenylene-ethylene. 

Where the radicals R201. R2a2 and R203. together with the nitrogen atoms to which they are 
attached, form a 5- to 10-membered heterocydic ring, this ring is for example 

CHjCH^ ^CH^CH ^ 

15 — /«— . — ^ /N— i. 
CH2CH2 CH2CH2 

A6-membered heterocydic ring Is prefened. 

Where the radicals R204 and R206, together with the nitrogen atom to which they are attached, 
form a 5- to 10-membered heterocydic ring, this ring is for example 1-pyrrolidyl. piperidino. 
20 morpholino. 1-piperazinyl. 4-methyl-1-piperazinyl, 1-hexahydroazepinyl. 5.5.7-trimettiyl-1- 
homopiperazinyl or 4.5.5.7-tetramethyl-1-homoplperazinyl. Morpholino is parUcuIariy 
preferred. 

One of the preferred definitions of R219 and R223 is phenyl. 

25 

Rz26 is preferably a direct bond. 



ni, n2, nz 



* and n4 are preferably a number from 2 to 25, in parUcular 2 to 20. 



-se- 



ns is preferably a number from 1 to 25. In particular 1 to 20. 
bi and bz are preferably a number from 2 to 25, in particular 2 to 20. 
6 ba and b4 are preferably a number from 1 to 25. in particluar 1 to 20. 
b's and b'"5 are preferably 3 and b"6 is preferably 2. 

The compounds described above are essentially known and commercially 
10 avanable. All of them can be prepared by known processes. 

The preparation of the compounds is disclosed, for example, in 
US^-5.679,733, US-A-3.640.928, US-A-4. 198.334. US-A-5.204.473, 
US-A^.619.958. US-A-4. 110.308. US-A^. 110.334. US-A^.689!416,' 
US-A^.408.051. SU-A-768.175 (Deiwent 88-138.751/20). US-A-5.049.604. 
US-A-4.769.457. US-A^.356.307. US-A^,61 9.956. US-A-5. 182.390. 
GB-A-2.269.819. US^-4.292.240. US-A-5.026.849. US-A-5.071.981. 
US-A-4.547.538, US-A-I.976.889. US-A-*.086.204. US-A-6.046.304, 
US-A4.331.586. US.A-4. 108.829. US-A-5.05 1.458. WO-A-94/12.544 (Derwent 
94-177.274/22), DD-A-262.439 (Denvent 89-122.983/17). US-A-4.857.595. 
US-A-4.529.760 . US-A-4.477.615 . CAS 136.504-96-6. US-A-4.233.412. 
US-Ar4.340,534. WO-A-98/51.690 and EP-A-1.803. 



15 



20 



25 



30 



The product (B-6) can be prepared analogously to known processes, for example 
by reacting a polyamine of fomiula (B-6-1) with cyanuric chloride in a molar ratio of 
from 1:2 to 1:4 in the presence of anhydrous lithium cartjonate. sodium cart)onate 
or potassium cart)onate in an organic solvent such as 1.2-dichloroethane, toluene, 
xylene, benzene, dioxane or tert-amyl alcohol at a temperature of from -20''C to 
+10-C. preferably from -lOX lo +10»C. In particular from OX to +10«C. for from 2 
to 8 hours, followed by reaction of the resultant product with a 2.2.6.6-tetramethyl- 
4-plperidylamlne of the formula (B-6-2). The molar ratio of the 2.2.6.6-tetramethyl- 
4-piperidylamlne to polyamine of the formula (B-6-1) employed is for example from 
4:1 to 8:1. The quantity of the 2,2.6.6-tetramethyM-plp3rid>temine can be added 
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5 



The molar ratio of polyamine of the formula (B-6-1) to cyanuric chloride to 2.2.6.6- 
tetramethyl-4-piperidylamine of the formula (B-6-2) is preferably from 1:3:5 to 
1:3:6. 

The following example indicates one way of preparing a preferred product (B-6-a). 



Example: 23.6 g (0.128 moi) of cyanuric chloride. 7.43 g (0.0426 mol) of N.N'- 
bls[3^minopropyllethylenediamine and 18 g (0.13 mol) of anhydrous potassium 
10 carbonate are reacted at 5X for 3 hours with sUrring in 250 ml of 1.2- 
dichloroethane. The mixture is warmed at room temperature for a further 4 hours. 
27.2 g (0.128 mol) of N-(2.2.6.6-tetramethyl-4-piperidyl)butylamine are added and 
the resultant mixture is warmed at 60»C for 2 hours. A further 18 g (0.13 mol) of 
anhydrous potassium cartjonate are added and the mixture is warmed at 60«C for 
15 a forther 6 hours. The solvent is removed by distillation under a slight vacuum (200 
mbar) and replaced by xylene. 18.2 g (0.085 mol) of N-(2,2.6.6-tetramethyl-4- 
plperidyl)butylamine and 5.2 g (0.13 mol) of ground sodium hydroxide are added, 
the mixture is heated at reflux for 2 hours and. for a further 12 hours, the water 
formed during the reaction is removed by azeotropic distillation. The mixture is 
20 filtered. The solution is washed with water and dried over NazSO*. The solvent Is 
evaporated and the residue is dried at 120-130''C in vacuo (0.1 mbar). The desired 
product is obtained as a colouriess resin. 

in general, the product (B-6) can. for example, be represented by a compound of 
25 the formula (B-6-a). (B-6-p) or (B-6-y). It can also be in the form of a mbdure of 
these three compounds. 
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2-12 



HN — 

i 

N N 

^"231 '^1 



N 



>r\cH3 H3C^CH3 H3C CH3 HaCj^S CH3 H3C CH3 

I" CH3 H3C N^cH3 H3C^N'^CH3 H3C^N'<cH3 H3C^N^CH3 

R232 



2-12 



H3C 
H,C 



'^232 



(B-6-a) 



HN — 
N 



(CHJ 



2-12 



•N' 



N 



HaC N CH, 



CH3 



'2-12 



N 



N 



|VJ "231 



2-12 

^1 



— N — 



N 



•H 



"^^^ """^^c r\ CH3 H3C r\ CH3 

HaC ';'^CH3H,c'^N'^CH^c'^N^CH3H3C^N^CH3| 



I 

"232 



(B-6-P) 




N ' N 



-- ->^N-< 
I 

Rjaa 



CH, 



H3C N CHjR^, 



2-12 



■N- 

I 



NH 



I 

NH 



H3C r\ CH3 H3C ^ CH3 H3C jfS CHJ^3C (\ 
H3C V^CH3H3C'^N-^CH,H3C^N^CHH,C^N'^ 



I 



I 

^232 



^232 



'^231 

.3W I CH3 
^232 
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A preferred meaning of the formula (B-6-a) is 



HN {C»^ N v^^if^ . 

N N N N 

H,C N^CH, H,c'^N^CH3H3C N CH3 H,C N CH3 H3C N 
H H H H H 

A preferred meaning of the formula (B-6-p) is 



HN (PH^ N 

i 



N' N 



H3Cj;^CH3 N (CH,)3 N H 

H3CJC\CH3 H3c/5,0H3H30X\-3^,C^-^ 
H3C'^N'<CH3H3C^N^CH3H,C N CH^3C «J CH3 

H » " " _ 



A prefened meaning of the fonnula (B-6^) is 
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>CjIc ''"^ CH3 rS CH3 H3C r\ 



CH3 

""Hi 



In the above formulae (B-C-a) to (B-6^). be is preferably 2 to 20. in particular 2 to 10. 

The sterically hindered amine compounds of component (c) are preferably 
selected from the group consisting of the following commercial products: 
DASTIB 845 (RTM). TINUVIN 770 (RTM). TINUVIN NOR 371 (RTIVI). TINUVIN 
765 (RTM), TINUVIN 144 (RTIVI). TINUVIN 123 (RTM). TINUVIN 111 (RTM) 
TINUVIN 783 (RTM). TINUVIN 791 (RTM). MARK LA 52 (RTM). MARK LA 57 
(RTM). MARK LA 62 (RTM). MARK LA 67 (RTM). HOSTAVIN N 20 (RTM) 
HOSTAVIN N 24 (RTM). SANDUVOR 3050 (RTM). SANDUVOR 3053 (RTM)' 
SANDUVOR 3058 (RTM). DIACETAM 5 (RTM). SUMISORB TM 61 (RTM)' 
UVINUL 4049 (RTM). SANDUVOR PR 31(RTM). GOODRITE UV 3034 (RTM)' 
GOODRITE UV 3150 (RTM). GOODRITE UV 3159 (RTM). GOODRITE 3110 x 
128 (RTM). UVINUL 4050 H (RTM). CHIMASSORB 944 (RTM). CHIMASSORB 
2020 (RTM), CYASORB UV 3346 (RTM). CYASORB UV 3529 (RTM). DASTIB 
1082 (RTM). CHIMASSORB 119 (RTM). UVASIL 299 (RTM). UVASIL 125 (RTM) 
UVASIL 2000 (RTM). UVINUL 5050 H (RTM). LICHTSCHUTZSTOFF UV 31 
(RTM). LUCHEM HA B 18 (RTM). MARK LA 63 (RTM). MARK LA 68 (RTM) 
UVASORB HA 88 (RTM). TINUVIN 622 (RTM). HOSTAVIN N 30 (RTM) and 
FERROAM806(RTM). 

Particularly prefened are TINUVIN 770 (RTM). TINUVIN NOR 371 (RTM) 
TINUVIN 791 (RTM). TINUVIN 622..(RTM). TliMUVIN 783 (RTTVJ). GHiai^SSORB 
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Most preferred are Tinuvin 770 (RTM). TUNIVIN 292(RTM). TINUVIN 123(RTM). 
TINUVIN 152(RTM). TINUVIN NOR 371 (RTM) and TINUVIN 791 (RTM). 

The meanings of the terminal groups which saturate the free valences in the compounds of 
the formulae (B-1). (B-S). (B-4). (B-5). (B^a). (B-B-P). (B-6^). (8-7). (B-8^). (B-8-b) and (B- 
10) depend on the processes used for their preparation. The terminal groups can also be 
modified after the preparation of the compounds. 



If the compounds of the fomiula (B-1) are prepared by reacting a compound of the formula 




tjl — R206 

In which X Is. for example, halogen. In particular chlorine, and R204 and R205 are as defined 
above, with a compound of the formula 

H N R502— 1" H 

R2OI ^^203 

in which R201. R202 and R203 are as defined above, the terminal group bonded to the diamino 
radical Is hydrogen or 



N R206 



and the terminal group bonded to flie triazine radical is X or 

I I 

R201 "^Toa 
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If X IS halogen, it is advantageous to replace this, for example, by -OH or an amino group 
when the reaction is complete. Examples of amino groups which may be mentioned are 
pyrrolidin-1-yl. morpholino. -NH„ -N(Ci-C8)alkyl), and -NR(Ci.C8allqrl). in which R is 
hydrogen or a group of the formula (b-l). 

The compounds of the formula (B-1) also cover compounds of the fonnula 



•^205 



'^204 "205 



10 



Wherein R^o,. R202. R203. R204. R205 and bi are as defined above and Rao** has one of the 
meanings of R204 and R206* has one of the meanings of R205. 

One of the particulariy preferred compounds of the formula (B-1) is 



H H I I 

' H H 



H 



I 



The preparation of this compound is described in Example 10 of US-A-6.046,304. 

15 in the compounds of the fomiula (B-3). the terminal group bonded to the silicon atom can be 
for example. (RuhSUO-. and the terminal group bonded to the oxygen can be. for example. ' 

-Sl{Rl4)3. 

Th9«)mpounds of the formula (B-3) can also be in the fomt of cvdic compounds u is a 
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bond. 



in the compounds of the formula (B-4). the terminal group bonded to the 2.5-dioxopyrroHdlne 
ring is. for example, hydrogen, and the terminal group bonded to the -C(R223)(R224)- radical is. 
for example. 




•^1 
''222 

,CH3 

HgC^ "N" ^CHa 

^218 

in the compounds of the fomiula (B-5). the temiinal group bonded to the cart)onyl radical is. 
for example, 

O R230 

H3C CH3 

and the terminal group bonded to the oxygen radical is. for example. 

H,C CH3 

ft f n 
C-R^H RS (jJH-Rsr-C— O- 



c=o 




H3C 




CH3 H3C 




H3C''^«j' ^CH, H,C If 



OH, 



R2S0 



In the compounds of the fomiulae (B-B-a). (B-6-P) and (B-6^). the temiinal group bonded to 
the triazlne radical is. for example. CI or a 
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•^31 H3C CH3 



group, and the terminal group bonded to the amino radical Is. for example, hydrogen or a 



H.C^Ijl'^CH, H,C^lj|-^CH, 

group. 

If the compounds of the formula (B-7) are prepared, for example, by reacUng a compound of 
the formula 

"3C CH3 

HO-<^ N CHg— (jJH— OH 

"3C CH3 ^ 

In which Ai is hydrogen or methyl, with a dicarboxyllc acid diester of the fomiula 
Y-00(>ArCOO-Y, in which Y Is. for example, methyl, ethyl or propyl, and A2 is as defined 
above, the terminal group bonded to the 2.2.6.6-tetramethy!-4^xypiperidin-1-yl radical is 
hydrogen or -CO-Az-COO-Y, and the temiinai group bonded to the diacyl radical is -O-Y or 
H3C CH3 

O \/N CHj— (jJH— OH . 

H3C CH3 ^ 



In the compounds of the fomiuia (B-8-a). the terminal group bonded to the nitrogen can be. 
for example, hydrogen and the terminal group bonded to the 2-hydroxypropylene radical can 

ba,.forj2;simpl3. a 
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HaC^pCH, 



H 



group. 



In the compounds of the formula (B-8-b). the terminal group bonded to the dimethylene 
5 radical can be. for example. -OH. and the terminal group bonded to the oxygen can be. for 
example, hydrogen. The terminal groups can also be polyether radicals. 

In the compounds of the formula (B-10). the end group bonded to the ^H^- residue can be. 
for example, hydrogen and the end group bonded to the -CHCCO^Ar) residue can be. for 
10 example. -CH=CH-COOA7. 

Specific examples for the sterically hindered amines are bls(2.2.6.6^methyl-4- 
piperidyl)sebacate. bis(2.2.6.64etiamethyl-4-piperidyl)succinate. bis(1.2,2.6.6-pentamethyl-4-. 
piperidyl)sebacate. bis(1-octyloxy-2.2.6.6-tetramethyl-4-piperidyl)sebacate. bis{1 .2.2.6.6-. 
15 pentamethyl-t-plperidyl) n-butyl-3.5-dl-tert-butyM-hydroxybenzylmalonate. the condensate 
of l.{2.hydroxyelhyl)-2.2.6.6-tBtramethyl^-hydroxyplperidine and succinic add. linear or 
cyclic condensates of N.N'-bis(2.2.6.6-tetramethyl-4-piperldyl)hexamethylenediamlne and 4- 
tert-octylam.no-2.6-d.chloio-1.3.5-trlazlne. tris(2.2.6.6-tetramethyl^-plperidyl)nitrilotriacetate. 
tetrakis(2.2.6.6-tetramethyl-4-plperidyl)-1.2.3.4-butane-tetracarboxylate. 1.r-(1.2-ethanediyl)- 
20 b.s(3.3.5.5-tetramethylplperazinone). 44)enzoyl-2.2.6.6-tetramethylpiperidine. 4-stearyloxy- 
2 2 6 6-tetramethylpiperidlne. b,s(1.2.2.6.6H)entemethylpiperidyl)-2.n-butyl-2-(2-hydroxy-3.5- 
dl-tLrt-bu1ylbenzyl)malonate. 3-n-octyl-7.7.9.9.tetramethyl-1.3.8-triazaspiro[4.5ldecan-2.4. 
dione. bls(1-octyloxy-2.2.6.6-tetramethylpiperidyl)succinate. linear or cydlc condensates of 
N N'-bis<2.2.6.6-tetiamethyl^-plperidyl)hexamethyIenediamlne and 4-morpholino-2.6- 
25 di'chloro-1.3.5-triazine. the condensate of 2-chloro^.6-bls(4-n.butylamino-2.2.6.6- 
tetramethylpiperidyl )-1.3.5-triazine and 1,2-bis(3-aminopropylamino)ethane. the condensate 
of 2-chloro^.6-dK4-n-butyIamino.1.2.2.6.6-pentemethylpiperidyl)-1.3.5-triazine and 1.2-bis- 
(3-aminopropylam.no)ethane. 8-acety|.3-dodecyI-7.7.9.9^tramethyl-1 .3.8-triazaspiro[4.5]- 
decane-2.4-dione. 3-dodecyl-1-(2,2.6.6-tetramethyl-4-piperidyl)pyrrolidin-2.5-dione. 3- 
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10 



15 



20 



dodecyl-1-(1.2.2.6.6-pentamethyl-4.piperidyl)pyrrolidine-2.5-dione. a mixture of 4- 
hexadecyloxy- and 4-stearyloxy-2.2.6.6.tetramethylpiperid.ne. a condensation product of 
N.N'-bis(2.2.6.6-tetramethy|.4-plperidyl)hexamethyIenediamine and 4.cyclohexylamlno-2.6- 
dlchloro.1.3.5.tria2ine. a condensation product of 1.2-bis(3-amlnopropylamino)ethane and 
2.4.6-trichloro-1.3.5-triazine as well as 4-buty!amino-2,2.6.6-tetramethylpiperidine (CAS Reg 
No. [136504-96-6]): N-(2.2.6.6-tetramethyl^.piperidyl).n-dodecyisucclnimtd. N-(12266. 
pentamethyl-4.piperidyl)-n-dodecyisuccinlmld. 2-undecyl-7.7.9.9-tetramethyl-1-oxa^'8- 
diaza^.oxo.spiro[4.5]decane, a reaction product of 7.7.9.9.tetramethyl-2-cycloundecyl-1. 
oxa-3.8-diaza-4.oxospiro [4.5]decane und epichlorohydrin, 1.1-bis(1,2.2.6.6-pentamethyl^ 
piperidyloxycarbonyl).2-(4-methoxyphenyl)ethene. N,N'-bis-formy|.N.N--bis(2.2 6 6-te- 

tramethyl-4-piperidyl)hexamethylenediamine. diester of 4-methoxy.methytene-malon'ic'acld 
with 1.2,2.6.6-pentamethyl-4-hydroxypiperidine, poly[mGthylpropyl-3-oxy-4-(2.2.6.6-tetrame- 
thyl-4.piperidyl)]siloxane and reaction product of maleic acid anhydride-a-olefin-copolymer 
with 2.2.6.6-tetramethyl-4-aminopiperidine. 1.2.2.6.6-pentamethyl-4-aminopiperidine. 2.4- 
bls[N-(1-cyclohexyloxy-2.2.6.6-tetramethylpiperidine-4.yl>N-butyi-amino]-6-(2-hydrox^^ 
amino-1.3.5-triazine, 1-(2-Hydroxy.2-methylpropoxyH-octadecanoyIoxy.2.2.6.6.tetramethyl- 
piperidine. 5-(2-ethylhexanoyl)oxymethyl-3.3.5-trimethyI-2-morphollnone or a compound 
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in which n is from 1 to 15, disciosed in example 2 of U.S. Patent No. 6.1 17,995. 

The stericaliy hindered amines mentioned above are known and are largely items of 



commerce. 
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A further aspect of the invention Is a process for the preparation of a concentrated aqueous 
polymer dispersion comprising the steps 

a) dissolving, emulsifying or dispersing a non-polar organic light stabilizer in at 
least one ethylenlcally unsaturated monomer; 

b) preparing a conventional oil in water emulsion of said light stabilizer 
dissolved, emulsified or dispersed in at least one ethylenically unsaturated 
monomer; 

c) homogenizing the conventional emulsion to a miniemulsion wherein the 
droplets of the organic phase have an average diameter below 1000 nm; 

d) polymerizing the miniemulsion by adding a polymerization initiator; 

wherein the weight ratio of non-polar oiganic light stabilizer to polymer carrier formed from 
the ethylenically unsaturated monomer is greater than 60 parte per 100 parte. 

In step b) preferably a non-ionic, cationic or anionic surfactant is additionally present. 

OpUonally other water miscible solvente may be present usually less than 10% by weight 
based on the water content. Exemplary cosolvente useful in the present invention may be 
selected from the group consisting of aliphatic alcohols, glycols, ethers, glycol ethers, 
pyrrolidines. N-alkyl pyrrolidinones. N-alkyI pyrrolidones. polyethylene glycols, polypropylene 
glycols, amides, carboxylic acids and salte thereof, esters, organosulfides. sulfoxides, 
sulfones. alcohol derivatives, hydroxyether derivatives such as butyl carbltol or cellosolye. 
amino alcohols, ketones, and the like, as well as derivatives thereof and mixtures thereof. 
Specific examples include methanol, ethanol. propanol. dioxane. ethylene glycol, propylene 
glycol, diethylene glycol, glycerol, dipropylene glycol, tetrahydrofuran. and other water- 
soluble or water-miscible materials, and mixtures thereof. 

Prefen-ed are water, water alcohol mixtures, water ethylene glycol or propylene glycol 
mixtures, water acetone, water tetrahydrollirane. or water dimethylfionnamide mixtures. 

Suitable surfactante or surface active compounds, which may be added are known in the art 
The amounte typically used range from 0.01% by weight to 10% by weight, based on the 
monomer or monomers. 

Typical surfactante useful in the present invention are of nontonlc. catfonic or anionic type. 



-so- 



lo 



Examples for anionic surfactants are alkali and ammonium salts of Ci2-Ciealkylsulfonic acid, 
dialkyi esters of succinic acid or sulluric acid halfestere of ethoxylated alkanoles. Tiiese 
compounds are known for example from US 4 269 749 and largely items of commerce, such 
as under the trade name Dowfax® 2A1 (Dow Chemical Company). 

Nonionic surfactants are for example aliphatic or araliphatic compounds such as ethoxylated 
phenols (mon. di. tri) with an ethoxylation degree of 3 to 50 and alkyi groups in the range 
from C4-C9. ethoxylated long chain alcohols or polyethyleneoxide/polypropyleneoxide block 
copolymers. 

In general anionic and non-ionic surfactants are preferred. 



Furthermore protective colloids such as polyvinylalcohols. starch, oellutose derivatives or 
copolymers containing vinylpyrrolidone may be added to form a conventional oH in water 
15 emulsion according to step b). Furttier examples are given in "Houben-Weyl. Methoden der 
Organischen Chemle. Band XIV/1. Makromolekutere Stoffe. G. Thieme Veriag Stuttgart 
1961,411-420". 

The homogenizaOon step b) and c) is usually carried out by applying mechanical agitation 
20 (rotor/stator disperser) followed by using high force dispersion devices like for example a 
ultrasonfc sound equipment (J. Dispersion Sci. Technology 2002. 23(1-3). 333-349) or a high 
pressure homogenizer (APV Gaulin homogenizen Microfluldlzer) TTie emulsifi- 
cation/homogenization can be carried out continuously or batchwise. Apparatus for tills 
purpose are known in ttie art. This is for example described in US 5,108.654. 



25 



The polymerization step d) is earned out by adding a free radical polymerization initiator. 



Preferably the free radical initiator is present in an amount of from 0.01 weight-% to 20 
weight-%. more preferably from 0.1 weight-% to 10 weight-% and most preferably from 0.2 
30 weight-% to 5 weighti-%, based on the monomer or monomer mixture. 

The polymerization initiator may be added batchwise or continuously to tiie reaction mixture. 

Preferably ths frsarsdlcslTinltiitor o? camponsnfbi is ^ Dts-.^uxom?3Dund 2 o^ssDcjfts --.3 
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Specific preferred radical sources are 2,2'-azobisisobu1yronitrlle. 2.2'-azobis(2-methyl- 
butyronitrile). 2.2'-azobis{2.4-dlmethylvaIeronitri!e). 2.2'-azobis{4-methoxy-2.4-dlmethylvaIe- 
ronitrile). I.r-azobis(l-cyclohexanecarbonttrlle). 2.2'-azobis(isobutyramlde) dlhydrate. 2- 
5 phenylaa)-2,4-dimethyJ-*-methoxyvaleronitrile. dimethyl-2.2'-azoblsisobutyrate. 2- 
(carbamoylazo)isobutyronitrile. 2.2'-azobis(2.4,4-trimethylpentane). 2.2'-azobis(2- 
methylpropane). 2.2'-azobis(N.N'-dimethyleneisobutyramidine). free base or hydrochloride. 
2,2'-azobis(2.amidinopropane). free base or hydrochloride. 2.2'-azobis{2-methyl-N-[1.1- 
b'is(hydroxymethyl)ethyl]propionamide} or 2.2'.azobis{2-methyl-N-[1.1-bis(hydroxymethyl)-2- 
10 hydroxyethyOpropionamide: acetyl cyclohexane sulphonyl peroxide, diisopropyl peroxy 
dicarbonate. t-amyl perneodecanoate. t-butyl pemeodecanoate. t-butyl perpivalate. t- 
amylperpivalate. bls(2.4.dichlorobenzoyl)peroxide. diisononanoyi peroxide, didecanoyi 
peroxide, dioctanoyi peroxide, dilauroyi peroxide, bis (2-methylbenzoyl) peroxide, disucclnic 
acid peroxide, diacetyl peroxide, dibenzoyl peroxide, t-butyl per 2-ethylhexanoate. bis-(4- 
15 chlorobenzoyD-peroxide. t-butyl perisobutyrate. t-butyl permaleinate. 1.1-bls(t-. 
butylperoxy)3.5.5-trimethylcyclohexane. 1.1-bis(t-butylperoxy)cyclohexane, t-bulyl peroxy 
isopropyl carbonate, t-butyl perisononaoate. 2.5-dimethylhexane 2.5-dlbenzoate. t-butyl 
peracetate. t-amyl perbenzoate. t-butyl perbenzoate. 2.2-bis (t-butylperoxy) butane. 2.2 bis- 
(t-butylperoxy) propane, dicumyl peroxide. 2.5-dimethylhexane-2.5-dl-t-butylpeioxklo. 3-t-v 
20 butylperoxy 3-phenylphthalide. di-t-amyl peroxide, a. a'-bis(t-butyl peroxy isopropyl) benzene.V 
3.5-bis (t-butylperoxy)3,5-dimethyl 1,2-dioxolane. di-t-butyl peroxide. 2.5-dimethylhexyne-2.5- 
di-t-butylperoxide. 3.3.6.6.9.9.hexamethyl 1 .2.4.5-tetraoxa cydononane. p-menthane 
hydroperoxide, pinane hydroperoxide, diisopropylbenzene mono-a-hydroperoxWe. cumene 
hydroperoxide or t-butyl hydroperoxide- 

25 

It is also possible to use combinations of Fe-compounds or Co-compounds with peroxo salts 
or salts of bisulfrtes or hydrosuffites. These combinations are known as redox systems. 

The polymerization temperature depends on the initiator used. Usually the polymerization 
30 temperature is in the range of 5" C to 95- C and preferably from 30' C to 90-. If pressure is 
applied the temperature can raise up to 120° C. however, polymerization under normal 
pressure is the usual process. 
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Alternatively the polymerization can be initiated by photoinitiatore and electromagnetic 
radiation, in particular actinic radiation. 

Photoinitiators suitable for use in the process according to the invention are in principle any 
compounds and mixtures that form one or more free radicals when inadiated with electro- 
magnetic waves. These include initiator systems consisting of a plurality of initiators and 
systems that function independently of one another or synergistically. In addition to 
coinitlators. for example amines, thiols, borates, enolates. phosphines. carboxylates and 
imidazoles, it is also possible to use sensitisers. for example acridines. xanthenes. thiazenes. 
coumarins. thioxanthones. triazines and dyes. A description of such compounds and initiator 
systems can be found e.g. in Crivello J.V.. Dietllker K.K.. (1999): Chemistry & Technology of 
UV & EB Fonmulation for Coatings. Inks & Paints, and in Bradley G. (ed.) Vol. 3: Photo- 
initiators for Free Radical and Cationic Polymerisation 2nd Edition. John Wiley & Son Ltd. 
The photoinitiator suitable for the process according to the Invention in step b) may be either 
an Initiator having an unsaturated group or an initiator not having such a group 
Such compounds and derivatives are derived, for example, from the following classes of 
compounds: benzoins, benzil ketals. acetophenones. hydroxyalkylphenones. amlnoalkyl- 
phenones. acylphosphine oxides, acylphosphine sulfides, acyloxyiminoketones. alkylamino- 
substituted ketones, such as Michler's ketone, peroxy compounds, dinitrile compounds, 
halogenated acetophenones. phenylglyoxylates. dimeric phenylglyoxalates. benzophenones. 
oximes and oxime esters, thioxanthones. coumarins. fenocenes. titanocenes. onium salts, 
sulfonium salts, lodonium salts, diazonium salts, borates, triazines. bisimidazoles. poly- 
silanes and dyes. It is also possible to use combinations of the compounds from the 
mentioned classes of compounds with one another and combinations with corresponding 
coinrtiator systems and/or sensitisers. 



Surprisingly it has been found that after polymerization has been completed, the volatile 
components, water mainly, can be removed without agglomeration of the particles. The 
polymer particles can ttierefore readily be r^-dispersed. if desired. 

Vaporization of tfie volatile components can be carried out using standard metiiods. such as 
for exampie spray drying. 
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Consequently another aspect of the invention is a polymer powder obtainable by vaporizing 
the volatile components of the concentrated aqueous polymer dispersion as described 
above. 

The polymer powder containing highly concentrated light stabilizers can be used for example 
In the formulation of powder coatings or for plastic applications in mold, blow mold or 
extrusion processes. 

The instant invention pertains furttier to a composition stabilized against themial. oxidative or 
light-induced degradation which comprises, 

(a) an adhesive, an aqueous emulsion of a natural or synthetic rubber, a water 
based ink or a water based coating, and 

(b) a concentrated aqueous polymer dispersion with an average particle size of less 

than 1000 nm comprising 

(I) a polymer carrier prepared by heterophase radical polymerization of at least 
one etiiylenlcally unsaturated monomer in the presence of 

(II) a non-polar organic light stabilizer 

wherein the weight ratio of non-polar organic light stabilizer to polymer carrier is greater ttian 
20 parts per 100 parts. 

In step (ii) preferably a non-ionic, cationic or anionic surfactant Is present. 

Preferably the weight ratio of non-polar oiganic light stabilizer to polymer carrier Is greater 
than 50 parts per 100 parts. 

Preferably the amount of component b) is from 0.1 to 40%. in particular from 0.1 to 20% and 
especially from 0.1 to 10% by weight based on tiie weight of tiie solid content of component 
a). 

Adhesives are preferably selected iiom \he group consisting of polyurethanes. polyacrylics. 
epoxys. phenolics. polyimides. poly(vlnyl butyral). polycyanoacrylates. polyaaylates. 
etiiylene/acrylic acid copolymers and their salts (lonomers). silicon polymers. 
poly(ethylene/vinyl acetate), atatic polypropylene, styrene-diene copolymers, polyamides. 
hydroxyl-terminated polybutadiene. polychloroprene. poly(vinyl acetate), carboxylated 
styrene/butadiene copolymers and poly(vlnyl alcohol). 
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Aqueous emulsions of natural or synthetic rubber, are for example natural latex or iatlces of 
carboxylated styrene/butadlene copolymers. 

The concentrated aqueous polymer dispersions can also be employed in Inks, preferably for 
Inkjet printing. 

When water-soluble, water mlsdble or water dispersible coatings are desired ammonium 
salts of acid groups are present in the resin backbone. 



The coatings can be physically drying systems or crosslinked polymers. For example 
crosslinked polymers are derived from aldehydes on the one hand and phenols, ureas and 
melamlnes on the other hand, such as phenol/fomialdehyde resins, urea/formaldehyde 
resins and melamlne/formaidehyde resins. 
16 Drying and non-drying alkyd resins are also possible. 

Unsaturated polyester resins derived from copolyesters of saturated and unsaturated dicar- 
boxyllc acids with polyhydric alcohols and vinyl compounds as crosslinking agents, and also 
halogen-containing modlfteations thereof of low flammability can be used 
Preferred are crossllnkable acrylic resins derived from substituted acrylates. for example 
epoxy acrylates. urethane acrylates. or pplyesjer acrylates. 

AIM resins, polyester resins and acrylate resins crosslinked wfth melamine resins, urea 
resins, polyisot^anates or epaxy resins. 

Also crosslinked epoxy resins derived from polyepoxides can be formulated, for example 
from bisglycldyl ethere or from cycloaliphatic diepoxides. 

The alkyd resin lacquers are the conventional stoving lacquers which are used in particular 
for coating automobiles (automobile finishing lacquers), for example lacquers based on 
alkyd/melamlne resins and aikyd/acrylic/melamine resins (see H. Wagner and H F Sarx 
-Lackkunstharze" (1977). pages 99-123). Other crosslinking agents include glycouril resins.' 
blocked iso(^nates or epoxy resins. 

The lacquers are suitable bath for matai iinish coatings and solid shade finishBS, sspsdslly In 
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stabilized In accordance with the Invention are piBferably applied in the conventional manner 
by two methods, either by the single^at method or by the two-coat method. In the latter 
method, the pigment-containing base coat is applied first and then a covering coat of dear 
lacquer over it. 

The coatings may also be applied onto wood subsbates to prevent the wood from 
discoloration. 

Aqueous coating materials can be based on water-soluble, water-thinnable polymers or 
polymer dispersions. Highly polar organic film fbnrners. such as polyvinyl alcohols, 
polyacrylamides. polyethylene glycols, cellulose derivatives, acrylates and polyesters with 
very high acid value are examples for water-soluble polymers. Water-thinnable film formers 
consist of relatively short-chain polymers with add or basic groups capable of salt formation 
incorporated into the side chains. They are neutraiizBd with suitable bases or acids, which 
15 evaporates during film fomiation leads to insoluble polymers. Examples thereof are short and 
medium oil carboxylic add alkyd resins, water-thinnable melamine resins, emulsifiable epoxy 
resins or s.licone-based emulsions. Several polymer types are used as water^nutable film 
fomieis. Most important of these are vinyl acetate copolymers with dibulyl maleinates. vinyl 
esters of Versatic adds, acrylic ester adds or terpdymers with ethylene and vinyl diloride. 
20 vinyl propionates, pure acrylates consisting of polyacryiates and polymettiaaylates. aoylate 
copdymers witii styrene and styrene-butediene copolymers. 

The coating material may also be a waler-bome radiation-curabte formulation of 
photopolymerisable compounds. 

25 The coating material may also contain further ingrediente such as pigmente or dyes, fillers, 
solvents as coaiesdng agent, accelerators (hardeners) for the binders, waxes or other 
hydrophobing agents, defoaming agente. levelling agent, wetting agent, rheologicai additives 
(tiiidceners or ttiixotiopic agente). amines or bases for pH adjustment, photoinitiators. 
biocides. preservatives, fungiddes or insecticides. 

30 

The coating material may be dried physically or cured chemically at room temperature, by 
stoving or by radiation. Provided tiie binders are curabte binders, they are nomially used 
together wlOi flie hardener and/or accelerator. 

35 Any coating composition sultebte for coating of wood or wood-based material may be used 
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as aqueous wood coating material. Examples for wood or wood based material are ftjmftuiB 
parquet, window frames, panels, doors, wood core plywood, chipboard and fibreboard 
Depending on their function or transparency the wood coating materials can be 
pnmers/impregnating stains, stain blocking primers and exterior topcoats like woodstalns and 
opaque coatings. Preferable binders are nowadays straight acrylic dispersions. In many 
cases self-crosslinking acrylic dispersions or alkyd resin emulsions or hybrid coatings as 
mcctures thereof. For interior applications such as fumihire and parquet water-based 
laoquere based on mostly self -crosslinking acrylic dispersions, polyurethane dispersions 
acrylic polyurethane copolymer disperelons are preferably used. When film properties should 
fulfill high requirements, radiation-curable polymer dispersions or two pack systems 
consisting of hydroxyl -functional polymer dispersion and water-dlspersible polyisocyanates 
are preferred. 

The aqueous wood coating material can be applied to the wood by oom^entional techniques 
for example by impregnating, spreading, bmshlng. dipping, deluging, spraying or with relle.^ 
or curtain machines. Also Impregnating under high pressure or under vacuum is possible. 

in general compositions are preferred wherein component a) is a water based coating. 

A specific embodiment of the invention is a powder coating compositfon stabilized against 
tiiermal. oxidative or light-induced degradation comprising 

a) a solid binder material; and 

b) a polymer powder containing a light stabilizer as described above. 



By "powder coating compositions" or "powder coatings" is meant the definition as described 
in -Ullmann's Encyclopedia of Industrial Chemistry, 5ti,, Completely Revised Edition Vol 
A 18". pages 438 to 444 (1991) in Section 3.4. By powder coatings are meant thermoplasbc 
or bakable. crosslinkable polymers, which are applied in powder form to predominantly me- 
tallic substrates. The way in which the powder Is brought into contact with the woricplece tiiat 
IS to be coated typifies tiie various application techniques, such as electrostatic powder 
spraying, electrostatic fluidized-bed sintering, fixed bed sintering, fluldized-bed sintering, 
rotational sintering or centrifogal sintering. 

Preferred organic fiim-forming binders for the powder coating compositions of the invention 
are st oving s ystems based, for e^rample. on epor.y rsslns.. po\yest^.Yr.,r^ro7:.fsii:^4^!^sSr 
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functional polyester-blocked polyisocyanates. hydioxy-functSonal polyester-uretdiones. acry- 
late resins with hardener, or mixtures of such resins. 

Polyesters are In general hydroxy- or carboxy-functional and are normally prepared by con- 
5 densaUon of diols and dlcarboxylic adds. By adding polyols and/or polyacids. branched poly- 
esteis are obtained which then give rise, in the course of baking in the presence of crosslin- 
kers. to network structures which give the coating the desired physical properUes. such as 
scratch resistance. Impact strength and flexural strength. Instead of multifuncUonal acids it Is 
also possible to use anhydrides or acid chlorides, such as malelc anhydride. Itaconic an- 
10 hydride, phthallc anhydride, terephthallc anhydride, hexahydroterephthalic anhydride, trimel- 
litic anhydride, pyromellitic dianhydride. succinic anhydride, etc. It is also possible to use 
simple esters such as dimethyl terephthalate for example, in which case the polymerization 
proceeds by transesterificatlon with elimination of the volatile alcohol. Likewise practicable is 
a preparation by a combination of transesterificatlon and condensation. Polyesters can be 
15 prepared, furthermore, by polycondensation of hydroxycarboxylic acids such as 12-hydroxy- 
stearic acid and hydroxyplvalic acid, or of the con-espondlng lactones, such as e^prolac- 
tone for example. Examples of dlcarboxylic acids and polyacids include terephthallc. iso- 
phthLllc. adipic. azelalc. sebacic. 1.12-dodecanedioic. pyromellitic. 3.6-dichlorophthalic. 
succinic. 1.3-cyclohexanedicarboxylic and 1.4-cyclohexanedlcart)Oxyilc acids. Examples of 
20 diols and polyols Include ethylene glycol, propylene glycol, glycerol, hexanetriol. hexane-2.5- 
diol hexane-1.6-diol. pentaerythrltol. sortjitol. neopeniyi glycol, trimethylolethane. trimethy- 
lolpropane. trls-1 .4-cyclohexanedlmethanol. trimethylpentanediol, 2.2-diethyl-1 .3-propane- 
dld 2-methyl-2-butyl-1.3-propanediol. esterdlol 204 (ester of hydroxyplvalic acW and neo- 
pentyl glycol), hydrogenated blsphenol A. bisphenol A. hydroxyplvalic acW. hydroxypivalate 
25 esters. 2-butyl-2-ethyl-1 .3-propanediol. 1.4-butanediol. 2.but©ne-1.4^iol. 2-butyne-1.4-diol or 
2-methyl-1 .3-propanediol. 

Suitable crosslinking agents for cariaoxy-functional polyesters are epoxy compounds such as 
Novolac^-epoxy resins, dlglycidyl ethers of bisphenol A, hydrogenated blsphenol A and bls- 
30 phenol A modified by reacHon with, for example, aliphatic dlcarboxylic acids. Also suitable 
are reacHve epoxy compounds, such as triglycidyltriazolidine-3.5-dlone. the glycidyl esters of 
polyacids. such as dlglycidyl terephthalate and diglycidyl hexahydroterephthalate. hydantoln 
epoxides (U.S. 4.402,983) and. especially, triglycidyl isocyanurate. epoxidlzed unsaturated 
fatty acid estere (for example Uranox* from DSM) and Araldit^PT 910 (Ciba SpezialltSten- 
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chemte AG). Further crosslinking agents for carboxy-functional polyestere are P-hydraxyal- 
kylamfdes (U.S. 4.076.917). such as the predominantly tetrafunctlonal P-hydroxyalkylamide 
derivative of adipic acid (Primld^ XL552 from Rohm & Haas), for example. Derivatives of 
melamine. benzoguanimine and glycolurll that have been alkylated with low molecular mass 
alcohols have also proved suitable. Examples are tetramethylmethoxyglycoluril (Powderiink** 
1174 from American Cyanamid). In addition, bis- and trisoxazolidlnes. such as 1.4-blsoxa2o- 
lidlnobenzene. for example, are also known as crosslinking agents. 

More recent are carboxy-functional polyester, which contain chemically bonded epoxy 
groups and are thus able to crosslink with themseh/es (Mdhoek et al.. 22nd Fatipec Con- 
gress. 15-19.5.95. Budapest, Vol.1. 119-132). 

In an systems in which an epoxy group or a glycidyl radteal reacts with a carboxyl group or 
with an anhydride in a crosslinking reaction, it is possible to employ calalysts. Examples are 
amines or metal compounds such as aluminium acelylacetonate or tin octoate, for example. 

The polylsocyanate crossllnkers are of particular importance as crosslinking agents for hy^ 
droxy-functional polyesters. In order to prevent premature crosslinking. because of the high 
reactivity of Isocyanates. and to obtain good levelling of the melted powder, the polylsocya- 
nates are blocked (internally in the fomi of a uretdione. or as an adduct with a blocking 
agent). Blocking agents most commonly employed are e-ca'pr^ladam. methyl ethyl ketoxime 
or butanone oxime. Other suitable blocking agents for isocyanates are described in the 
publications by G.B. Guise. G.N. Freeland and G.C. Smith. J. Applied Polymer Sdenoe. 23 
353 (1979) and by M. Bock and H.-U. Maier-Westhues in "Progress in Product Developrient 
for Powder Coating Technology. XIX th Int. Conf. on Organic Coatings. Science and Tech- 
nol.. Athens. 12-16 July", 1993. Examples of blocked and unblocked polyisocyanates include 
2-methylpentane 1.5-diisocyanate. 2-ethylbutene 1.4-diisocyanate. 3(4).isocyanatomethyl-1- 
methylcyclohexyl Isocyanate. 3-isocyanatomethy|.3.5.5-trimethylcyclohexane dilsocyanate 
tris(isocyanatomethyl)benzene, 4,4'-dlisocyanatodicyclohexylmethane. 1 .4.bls(lsocyanato- 
methyl)cyclohexane. m-tetramethylxylene dilsocyanate. p-tetramethylxylene dilsocyanate 
and. in particular. Isophorone dilsocyanate. For deblocking It is common to add a metallic 
catalyst, such as tin octoate. dibutyltin oxide or dibutyltin dilaurate. for ojample, to the poly- 
lsocyanate formulation. 
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Further suitable crosslinking agents for hydroxy-functional polyesters are anhydrides such as 
trimellitic anhydride and its reaction products with diols and diamines. Further examples of 
such crosslinking agents are described by TJK. Misev in "Powder Coatings: Chemistry and 
Technology", published by J.Wiley & Sons. Chichester on pages 123 and 124. 

5 

Polyacrylates. which commonly possess hydroxyl. carboxyl or giycidyl functionality, are also 
employed as binders fbr powder coatings. They are prepared by the customary methods, 
principally from monomers such as styrene and linear or branched Ci-CsalkyI esters of aciy- 
lic or methaciylic acid. In addition, other ethylenicaliy unsaturated compounds, such as divl- 
10 nylbenzene. acryiamide. methacrylamide. butoxymethylacryiamide. acrylonitrile. butadiene, 
etc.. can be added and copolymerized. Hydroxyl functionality is ensured by the copolymerl- 
zation of hydroxy^nctional monomers such as hydroxyethyi acrylate. hydioxyethyl melh- 
aoylate. hydroxypropyl acrylate. hydroxyprapyl methacrylate. for example. For carboxyl 
functionality use is made of ethylenicaliy unsaturated acids and anhydrides, such as acrylic. 
15 methacrylic. itaconic and crotonic acid, and maleic. itaconic. acrylic or methacrylic anhy- 
drides (US-A-3.836.604). Giycidyl tunctionality is provided, as taught in EP-A-0 256 369 and 
US-A-3.876.578. by the copolymerization of monomers such as giycidyl acrylate and giycidyl 
methacrylate. As crosslinking agents for polyacrylates with hydroxyl or carboxyl ftincttonallty 
it is possible in principle to use the same compounds as already described fbr the polyesters 
20 with hydroxyl or carboxyl functionality. Further suitable crosslinking agents are the epoxy 
compounds of US-A-0.045.040. Suitable crosslinking agents fbr polyacrylates with giycidyl 
functionality are dicarboxylic acids, such as sebacic acid and 1.12^odecanedicarboxylic 
acid, and anhydrides, such as bistrimeliitic anhydride, for example, and the compounds 
desCTibed in US-A-3,880.946. DE-A-3 310 545. furthermore, discloses self-crossllnking 
25 polyacrylates. 

Epoxy resins for powder coatings are usually either Novolac'-epoxy resins or. In particular, 
those based on aromatic polyols. especially those based on bisphenols such as bisphenol A. 
Also known are modified bisphenol epoxy resins, from JP-A^8 187 464 (1982). The epoxy 
30 lesins are employed in combination with crossiinkeis from the classes of the solid aliphatic 
amines, solid aromatic amines, amine adducts. phenolic resins, polyaclds and the already 
described carboxy-functional polyesters. Hardeners deserving of very special mention are 
the dicyandiamides. which are frequently employed together with a catalyst, examples of 
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which are Lewis acids, boron trifluoride-amine complexes, melal complexes. terBaiy or 
quaternary amines, and Imidazoline derivatives, such as 2-methyllmldazoline. 

The preferences mentioned for the concentrated aqueous polymer dispersion apply also for 
5 the stabilized compositions and ail other subjects of the invention. 

The compositions stabilized against themial. oxidative or light-Induced degradation described 
above may contain further additives, for example, plastlcizers. lubricants, emulslfiers 
pigments, optical brighteners, flameproofing agents or anti-static agents. 

They may also contain light or heat stabilizers which have been added in a conventional 
product form. When additional UV-absorbers or sterically hindered amines (HALS) are added 
they may be selected from the products mentioned above. 

1 5 Further additives are those given below. 

1. Antioxidants 
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I.I.AIkylgtedmonophBnoh for example 2.6-di-tert-buiyl-4.methylphenol. 2.tert-bu1yl-4 e-di- 
methylphenol. 2.6Kll.tert-butyl-4-ethylphenol. 2.6-di-tert-butyl-4-n.butylphenol. 2.6-di-tert-bu- 
tyI.4-isobutylphenol. 2.6-dicyclopentyi-4-methylphenol. 2-(o^methylcyclohexylH.6-dlmethy|. 
phenol. 2.6.dloctadecyl-4-methylphenol. 2.4.6-fricyclohexylphenol. 2.6.dl.tert-butyl^meth- 
oxymethylphenol. nonylphenols which are linear or branched In the side chains, for example 
2.6-di-nonyl-4-methylphenoi. 2.4-dimethyl-6.(r-methylundeo-r-yl)phenoI. 2,4.dlmethy|.6-(r- 
methylheptadeor-yl)phenol. 2.4-dimethyI-6.(r-methyltrldeo-r.yl)phenol and mixtures there- 



1.2. Aikvlthlomethylphenols for example 2.4-dloclylthiomethy|.6^rt-butylphenol. 2.4-dioctyl- 
thiomethyl-6-methylphenol. 2.4Kiiocfylthiomethy|.6.ethylphenol. 2.6-dl-dodecylthlomethy|.4- 

30 nonylphenol. 

1.3. Hydrpquinones and alMaleri hydroqulnones , for example 2.6-dl-tert-butyl^methoxy- 
phenol. 2.5-dHtert-butylhydroquinone, 2.5-di-tert^mylhydroqulnone. 2.6-diphenyM^tade- 
~..1o:-:j:phsnoL ^S-d^-e^^L-fa^fc,ihyc?^Qqui^ons.- 2.c -dkert-biiivW^ivdrxrrcnijol-.- -i .c.-3;- 
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tyl-4-hydroxyanlsole. 3.5-di.tert-biityl^hydroxyphenyl stearate. bls(3.5-di.tert-butyl-4-hy- 
droxyphenyl) adipate. 

iA TonoDherols. for example c^ooopherol. p-tooopherol. ^-tocopherol, ^tocopherol and 
mixtures thereof (vitamin E). 

1 ^ M^Hmwlated thiodiohanvl ethers, for example 2.2'.thiobis(6-tert-butyl^methylphenol). 

2 2'-thiobi8(4-octylphenoI). 4.4'-thiobis(6-tert-butyl-3-methylphenol). 4,4'-thiobls(6-tert.butyl-2- 
niethylphenol). 4.4'-thlobis(3.6-di-seo-amylphenol). 4.4'-bis(2.6-dimethyl-4-hydroxyphenyl)- 
disulfide. 

i« Aiicyiid^nablsphenols. for example 2.2'-methyienebis(6.tert-butyi-4-methyiphenol). 2.2'- 
methylenebls(6-tert-butyM-ethylphenol). 2.2'-methyleneb.s[4-methyl-6-(a.methylcyclohexyl)- 
phenoU 2.2'-methylenebis(4-methyl-6-cydohexylphenol). 2.2'-methyleneb.s(6.nonyl^ 
methylphenol). 2.2'-methylenebis(4.6.di-tert-butylphenol). 2.2'-ethylidenebis(4.6-di-tert-butyl- 
phenol). 2.2'-ethylldenebls(6-tert-butyl-4-isobutylphenol). 2.2'-methylenebis[6-(ar-methyiben- 
zylH^onylphenol], 2.2'-methylenebis[&<a.a-dimethylbenzylH-nonylphenol]. 4.4'-methy- 
lenebte(2.6-dl-tert.butylphenol). 4.4'.methylenebis(6-tert-buty1.2-methylphenol). 1.1-bis(5-tert- 
bu1yl^hydroxy-2-methylphenyl)butane. 2,6.bis(3-tert.butyl-5-methyl-2.hydroxybenzylH- 
methylphenol. l.1.3-tris(5-tBrt-butyl^hydroxy-2-methylphenyl)butane. 1.1-b.s(5-tert-butyl-4- 
hydroxy-2.melhylphenyl)^n-dodecylmercaptobutane. ethylene glycol bis[3.3-bis(3'-tert- 
butyW-hydroxyphenyl)bulyrate]. b.s(3-tert-butyl-4.hyd«)xy.5-methyl-phenyl)dlcyclopenta- 
diene bisI2-(3'-tert-buty|.2'-hydroxy-5^methylbenzyl)-6-tert-butyl-4-methylphen^^^^ 
late ' 1 1-blsK3.5Kllmethy|.2-hydroxyphenyl)butane. 2.2-bls(3.5-d.-tert-butyl-4-hydioxyphe- 
nyl)propane. 2.2-bis-(5-tert-butyI-4-hydroxy2.methylphenylH.n-dodecylmetcaplobutane. 
1 ,1 .5,5-tetra(5-tBrt-butyl-4-hydroxy-2-methylphenyl)pentane. 

i 7 n- N- and S-hon^ compounds, for example 3.5.3'.5'-tetra-tert.butyl-4.4'-dlhydroxydi- 
benzyl ether. octadecyl-4.hydroxy^.5-dimethylbenzylmercaptoacetate. tridecyl-4-hydroxy 
3 5.dl-tert-bulylbenzylmercaptoaoetate. tris(3.5.di-tert-butyl^hydroxybenzyl)amine. bis(4 
tert-butyl-3-hydroxy-2.6-dlmethylbenzyl)dithloterephthaiate. bis(3.5-di-tert-butyl^hydroxy 
benzyl)sulflde.lsooctyl-3.5-di-tert-butyI-4-hydroxybenzylmercaptoacetate. 
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1.8. HydroxYhRnzylated malonatfts , for example dioctadecyl-2.2-bls(3.5-di-tert-butyl-2-hy- 
droxybenzyOmalonate. di-octadecyl-2.(3-tert-butyI^hydroxy^-methylbenzyl)malonate. dl- 
dodecylmercaptoethyl-2.2.bis(3.5Kli-tert-butyM.hydroxyben2yl)mato bis[4-{1.1.3.'3-te- 
tramethylbutyl)phenyl].2,2-bis(3.5-dl.tert-butyl-4-hydroxybenzyl)malonate. 

1.9. Aromatic hydroxybenzyl compounds , for example 1.3.5-tris(3.5-di.tert-butyl-4-hydroxy- 
ben2yl).2.4.6-trimethylben2ene. 1.4-bis(3.5-di-tert.butyl-4-hydroxyben2yl).2,3.5.6-tetrame- 
thylbenzene. 2.4,6-tris(3.5-di-tert-butyl-4-hydroxyben2yl)phenol. 

1.10. Tria2lnecompo..nds . for example 2.4-bis(octylmercapto)-6-(3.5-d|.tert-butyl-4-hydroxy- 
anillno)-1.3.5-tria2lne, 2-octylmercapto^.6-bis(3.5-di-tert-butyl^hydroxyanllino)-1.3.5-tri- 
azlne. 2-octylmercapto.4,6-bis(3.5-di-tert-butyl-4-hydroxyphenoxy)-1.3.5.W^^^ 2A6-tris. 
(3.5-di-tert-butyl-4-hydroxyphenoxy)-1 .2.3-triazlne, 1 .3,5-tris(3.5-di-tert-butyl-4-hydro,iyben- 
zyl)lsocyanurate. 1.3.5-tris(44ert-butyl-3.hydroxy.2.6Kllmethylben2yl)lsocyanurate. 2A6-tri^ 
(3.5-dKtert-butyl^-hydroxyphenyIethyl)-1.3.5-tria2lne. 1.3.5-tris(3.5-di-tert.butyl^-hydroxy- 

phenyIproplonyl>hexahydro-1.3.5.tria2ine. 1.3.5-trls(3.5^lcyclohexyl-4.hydroxyben2yl)iso. 
cyanurate. 



1.11. BenzylphasphonatPs . for example dimethyl-2.5-di-tert-butyW.hydroxyben2ylphospho- 
nate. dlethyl-3.6-dl-tert-butyl-4-hydroxyben2ylphosphonate. dioctadecyl3.5-di-tert-butyl^-hy. 
droxybenzylphosphonate. dlodadecyl-S-tert-butyl^-hydroxy-S-methylbenzylphosphonate 
the calcium salt of the monoethyl ester of 3.5^i-tert.butyl^hydroxybenzylphosphonic add. ' 

1.12. Acylaminophftnols for example 4-hydroxylauranilide. 4.hydroxystearanllide. odyl N- 
(3,5-di4Brt-butyl-4-hydrQxyphenyl)carbamate. 

1.13. Esters of P-(3,5^i-tert-b.ityl -4-hydroxvnhe nv l^ DroDionin with mono- or polyhydric 
alcohols. e.g. with methanol, ethanol. n^ctanol. l-octanol. octadecanol. 1.6-hexanedlol. 1 9- 
nonanediol. ethylene glycol. 1.2-propanediol. neopeniyi glycol, thiodiethylene glycol, diethy- 
lene glycol, triethylene glycol, pentaerythritol. tris{hydroxyethyl)lsocyanurate. N.N'-bis(hy- 
droxyethyl)oxamide. 3-thiaundecanol. 3-thlapentadecanol. trimethylhexanediol. trimethylol- 
propane,4-hydroxymethyl-1-phospha-2.6,7-trioxablcyclo[2.2.2]octane. 
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Estere of p-/5-tert-butYi-A-hvdrQxv-3- mftthvlDhenvl^Dropionic acid with mono- or poly- 
hydric alcohols, e.g. with methanol, ethanol. n-octanol. i-oclanoi. octadecanol. I.e-hexanedi- 
ol. 1.9-nonanediol. ethylene glycol. 1 .2-propanedlol. neopentyl glycol, thiodlethylene glycol. 
diLthylene glycol, triethylene glycol, pentaerythritol. tris(hydroxyethyl)isocyanurate. N.N'-bis- 
5 {hydroxyethyl)oxamide. 3-thlaundecanol. 3-thlapentadecanol. trimethylhexanediol. trimethyl- 
olpropane. 4-hydioxymethyl-1-phospha-2.6.7-trioxabicyc!ol2.2.2]octane; 3.9-bls[2-{3-(3-tert- 
butyl-4-hydroxy-5-methylphenyl)propionyloxyh1.1<llmethylethyl]-2.4.8.10-tetrao^^^ 

undecane. 

10 H5. Estere of fU3.5-dicvcinhexvl^hvdm xvnhenvnDroplonic acid with mono- or polyhydric 
alcohols. e.g. with methanol, ethanol, octanol, octadecanol. 1 .6-hexanediol. 1.9-nonanedlol, 
ethylene glycol. 1.2-propanediol. neopentyl glycol, thiodlethylene glycol, dlethylene glycol, tri- 
ethylene glycol, pentaerythritol. tris(hydroxyethyl)isocyanurate. N.N'-bis(hydroxyethyl)ox- 
amide. 3-thlaundecanol. 3-thlapentadecanol. trimethylhexanediol. trimethylolpropane, 4-hy- 

15 droxymethyl-1-phospha-2,6,74rioxabicyclo[2.2.2]octane. 

1.16. Estere of a.5-di-tert-butvl^hvdroxvDh envl acetic acid with mono- or polyhydric alco- 
hols, e.g. with methanol, ethanol. octanol. octadecanol. 1. 6-hexanediol. 1.9-nonanedlol. 
ethylene glycol. 1.2-propanediol. neopentyl glycol, thiodlethylene glycol, dlethylene glycol. 

20 triethylene glycol, pentaerythritol. tris(hydroxyethyl)isocyanurate. N.N'-bis(hydroxyethyl)ox- 
amide. 3-thiaundecanol. 3-thiapentadecanol. trimethylhexanediol. trimethylolpropane. 4-hy: 
droxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane. 

1.17. Amides nf B-f3.5-di-tert-but\/l^hvri mxvDhenvnproplonlc acid e.g. N.N'-bis(3.5-dl-tert- 
25 butyl-4-hydroxyphenylproplonyl)hexamethylenediamide. N.N'-bls(3.5-dl-tert-butyl-4-hydroxy- 

phenylproplonyl)trimethylenediamide. N,N'-bis(3.5-di-teri:-butyl-4-hydroxyphenylproplonyl)hy- 
drazide. N.N'-bis[2-{3-l3.5-di-tert-butyl-4-hydK)xyphenyl]propionyloxy)ethyl]oxamide (Nau- 

ga»tl®XL-1, supplied by Unlroyal). 
30 1-18. Ascorbic acid (vitamin C) 

1 ,19. Aminic antioxidants , for example N.N'-di-isopropyl-p-phenylenediamine. N,N'-di-sec-bu- 
tyl-p-phenylenediamine. N.N'-bis{1.4-dimethylpentyl)-p-phenylenedlamine. N.N'-bis(1-ethyl-3- 
methylpentyl)-p-phenylenediamlne, N.N'-bls(1-methylheptyl)-p-phenylenediamine. N.N'-dicy- 
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dohexyl-p-phenylenediamlne. N.N'-diphenyl-p-phenylenediamlne. N.N"-bis(2-naphthyl)-p. 
phenylenedlamine. N-isopropyl-N'-phenyl-p-phenylenedlamlne. N-(1.3-dlmethyIbutyl).N'.pho- 
nyl-p-phenylenediamine. N-d-methylheptyO-N'-phenyl-p-phenylenedlamine. N^yclohexyl-N'- 
phenyl-p-phenylenediamine. 4.(p-toluenesulfamoyl)diphenylamine. N.N'^imethyl-N N'-di- 
secbutyl-p-phenylenediamine. diphenylamlne. N-allyldiphenylamlne. 4-isopropQxydlphenyl- 
amlne. N-phenyl-i-naphthylamlne. N.(4-tertH0ctylphenyl)-1-napfrthylam,ne. N-phenyl-2-naph- 
thylamine. octylated diphenylamine. for example p.p'-di-tert-octyldiphenylamme. 4.n-butyl- 
ammophenol. 4.butyrylaminophenol. 4.nonanoylaminophenol, 4KlodecanoyIaminophenol 4- 
octadGcanoylammophenol, bis(4-methoxyphenyl)amlne. 2.6-di-tert-butyl^imethylamlno- 
methylphenol. 2.4'^iamlnodiphenylmethane. 4.4'-draminodiphenylmethane. N.N N' N'-tetra- 
methyM.4'^famlnodiphenylmethane. 1.2-b!s({2-methylphenyl)amino]ethane. 1.2-bls(pheny|. 
am.no)propane. (o-tolyDbiguanide. bls[4.(r,3'-dimethylbutyl)phenyl]amine. tert-octylated N- 
phenyl-1-naphthylamine. a mixture of mono- and dialkylated tert-butyl/tert-octyldiphenyl- 
amines. a mixlurB of mono- and dialkylated nonyidlphenylamines. a mixture of mono- and 
dialkylated dodecyldlphenylamines. a mixture of mono- and dialkylated isopropyl/isohexyl- 
diphenylamlnes. a mixture of mono- and dialkylated tert-butyldiphenylamlnes. 2.3-dihydro- 
3.3^.methyl-4H-1,4-ben2othlazrne. phenothiazine, a mixture of mono- and dialkylated tert- 
bulyl/lert-octylphenothlazines. a mixture of mono- and dialkylated tert-octylphenothiazines 
N^llylphenothlazlne. N.N.N'.N'-tetraphenyl-1.4^iaminobut.2.ene. N.N.bis(2 2 6 e-tetra- 
20 methylplperld^yl-hexamethylenedlamine. bls(2.2.6.6.tetramethylplperid-4.yl)sebacate. 
2.2.6.6-tetramethylpipGridln-4-one.2,2,6.6-tetramethylpiperidin-4-ol. 

2. Metal deaotivatorK for example N.N'-diphenyloxamide. N-sallcylal-N'-salicyloyl hydrazine 
N.N'-bls{sallcyloyl)hydrazlne. N.N'-bls(3.5<ll-tert-butyl-4-hydroxyphenylpropionyl)hydrazine' 
3-sallcyloylamino-1.2.4^a2ole. bis(benzylidene)oxalyl dihydrazide. oxanllide. isophthaloyl 
dihydrazlde. sebacoyi blsphenylhydrazlde. N.N'-diacetyladipoyl dihydrazide. N.N'-bis(salicyl- 
oyI)oxalyl dihydrazide. N.N'-bls(sallcyloyl)thiopropionyl dihydrazide. 

3. Phosphites and pho^phonltes for example triphenyl phosphite, diphenylalkyi phosphites 
phenyldialkyl phosphites, tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecyl phos^ 
Phrte. disteaiylpentaerythrltol diphosphlte. tris(2.4.dMert-butylphenyi) phosphite, diisodecyl 
pentaerythritol dlphosphfte. bfe(2.4-dl-tert-butylphenyl)pentaerythritoi diphosphite. bis(2 4<li- 
cumylphenyI)penteerythritol diphosphlte. bis(2.6-dl-tert-butyI^methylphenyl)csntaerythritol 



25 
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pentaerythritol diphosphite, bis(2.4.6-tris(tert-butylphenyl)pentaerythritol diphosphfte. tristea- 
ryl sorbitol triphosphite. tetralds(2.4-dl-tert^butylphenyl) 4.4'-biphenylene dlphosphonite. 6- 
lsooctyI(»cy-2,4A1()-tetra-tert-butyl-12H-dibenzId.g]-1.3.2.dioxaphosphocln. bis(2.4-di-tert- 
buiyl^inethylphenyl)methyl phosphite. bis(2.4-di.tert-butyl-6-methylphenyl)ethyl phosphite. 
5 6-fluoro-2,4.8.10-tetra-tert-butyl-12-methyl-dibenzId.gl-1 .3.2-dioxaphosphocin. 2.2'.2"-nitrilo- 
|1riethyltris(3.3'.5.5'-tetra-tert-buty!-1.r-biphenyl-2.2'.diyl)phosphite]. 2-ethylhexyl(3.3'.5.5'-te- 
tra-tert-butyH .r-biphenyl-2.2'-diyl)phosphite. 5-butyl-5-ethyl-2-(2.4.6-trl-tert-butylphenoxy)- 
1 ,3,2-diQxaphosphirane. 

10 The following phosphites are especially preferred: 

Tris(2.4-dl-t©rt-butylphenyl) phosphite {ligafos®168. Ciba-Geigy). tris(nonylphenyl) phosphite. 
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4. HYcjroxYlaminfts for example N.N-dibenzylhydroxyiamine. N.NKJiethylhydroxylamine N N- 
dloctylhydroxylamine. N.N-dilaurylhydroxylamine. N.N-dltetradecylhydroxylamlne ' n'n- 
dihexadecylhydroxylamlne. N.N<lioctadecylhydroxylamine. N-hexadecyl-N-octadecyihydrox- 
ylamine. N-heptadecyl-N-octadecylhydroxylamine. N.N-dialkylhydroxylamine derived ftom 
hydrogenated fallow amine. 

SJSIifionss. for example N-benzyl-alpha-phenylni^^^ N-ethyl^lpha-methylnltrone. N-octyl- 
alpha-heptylnltrone. N^auryl-alpha-undecylnltrone. N-tetradecyl-alpha-tridecylnltrone N- 
hexadecyl-alpha-peotadecylnitione. NKXjtadecyl-alpha-heptadecylnitrone. N-hexadecyl-al- 
pha-heptadecylnltione. N-ocatadecyl-alpha-pentadecylnltrone. N-heptadecyl-alpha-hepta- 
decylnrtione. N-octadeoyl-alpha-hexadecylnltrone. nitrone derived from N.N-dialkylhydroxyl- 
amine derived from hydrogenated tallow amine. 

6. Thiosynerqists , for example dilauryl thiodiproplonate or distearyl thiodipropionate. 

7. Peroxide scavenqers for example esters of P-thlodipropionic acid, for example the lauryl 
steaiyl. myristyl or fridecyl esters, mercaptobenzimidazole or the zinc salt of 2-mercap<D- 
benzimidazole. zinc dibutyldithiocartamate. dioctadecyl disulfide, pentaeiythritol tetrakis(P- 
dodecylmercapto)proplonatQ. 



-67- 



ft Pni yamide stebilisere. for example copper salts in oombinaUon with iodides and/or phos- 
phorus compounds and salts of divalent manganese. 

Q Rasic cQ-stabllisers. for example melamine. polyvinylpyrrolidone, dicyandiamide. triallyl 
cyanuratB. urea derivatives, hydrazine derivatives, amines, polyamides. polyurethanes. alkali 
metal salts and alkaline earth metal salts of higher fatty acids, for example calcium stearate. 
zinc stearate, magnesium behenate, magnesium stearate. sodium ricinoleate and potassium 
palmitate, antimony pyrocatecholate or zinc pyrocatecholate. 

in Niideatlna agents, for example inorganic substances, such as talcum, metal oxides, such 
as titanium dioxide or magnesium oxide, phosphates, carbonates or sulfates of. preferably, 
alkaline earth metals; organic compounds, such as mono- or polycarboxylic acids and the 
salts thereof, e.g. 4-tert-butylbenzoic acid, adipic acid, diphenylacetic acid, sodium succinate 
or sodium benzoate; polymeric compounds, such as ionic copolymers (ionomers). Especially 
preferred are 1.3:2.4-bis(3'.4'-dimethylbenzylidene)sort>itol, 1,3:2.4-di(paramethyldibenzyli- 
dene)sorbitol, and 1,3:2,4-di(benzylidene)sorbitol. 

11. Fillers anri i^inforcina acents. for example calcium carbonate, silicates, glass fibres, 
glass bulbs, asbestos, talc, kaolin, mica, barium sulfate, metal oxides and hydroxides. cart)on 
black, graphite, wood flour and flours or fibers of other natural products, synthetic fibers. 

19 other additives, for example plasticisers. lubricants, emulsifiers. pigments, rheology 
additives, catalysts, flow-control agents, optical brighteners. flameproofing agents, antistatic 
agents and blowing agents. 

13. Benzofuranones and indolinones . for example those disclosed In U.S. 4.325.863; 
U.S. 4,338.244; U.S. 5.175.312; U.S. 5.216.052; U.S. 5.252.643; DE-A-4316611; 
DE-A-4316622; DE-A-4316876; EP-A-0589839 or EP-A-0591102 or 3-[4-(2-acetDxyethoxy)- 
phenyl]-5,7-di-tert-butylbenzofuran-2-one, 5.7-di-tert-butyl-3-[4-(2-stearoyloxyethoxy)phenyl]- 
benzofuran-2-one. 3.3'-bis[5,7-di-tert-butyl-3-(4-[2-hydroxyethoxy]phenyl)benzofuran-2-onel, 
5,7-di-tert-butyl-3-(4-ethoxyphenyl)benzofuran-2-one. 3-(4-acetoxy-3.5-dimethylphenyl>5,7- 
di-tert-butylbenzofuran-2-one, 3-(3.5-dimethyl-4-pivaloyloxyphenyl)-5.7-di-tert-butylbenzo- 
furan-2-one. 3-(3.4-dimethylphenyl)-5.7-di-tert-butylbenzofuran-2-one. 3-(2.3-dlmethylphe- 
nyl)-5,7-di-tert-butylbenzofuran-2-one. 
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Aside form the above mentioned components, coating composition of the invention may 
contain further additives as typically used in paints and lacquers: like slip- and leveling 
agents, wetting agents, pigments, pigment dispersants. defoamere. matting agents, waxes, 
anti skinning additives, adhesion promoters, in can stabilizeiB. coaiesoents. rtieology 
5 modifiers, sag control agents and thixotropic agents. 

The following examples illustrate the invention. 



10 



General 



ParOde size distribution is measured by dynamic light scattering (DLS, 90° scattering angle. 
Nicomp Model 380, Particle Sizing System. Santa Barbara. CA. USA) and to determine the 
mean Intensity diameter (D,mt). 



The ultrasonic sound treatment is cairied out with a SONOPLUS HD 2200 (commercial 
15 equipment from BANDELIN electronic GmbH & Co. KG. generator GM 2200 with ultrasonic 
converter UW 2200. booster horn SH 213 G and titanium flat tip TT19). Typically a treatment 
of 3 min at 60 percent power is applied for 500 ml oiVwater emulsion. 



20 



Monomere are used as received without further purification. 

Water-borne product forms of the following hydrophobic UV-absort)er are prepared 



OH 
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A Preparation Examples 
Eiample A1 

For the preparation of a stable oil/water emulsion 20 g of compound 101 are dissolved In 
20 g methyl methacrylate (MMA), 1 .6 g stearyl methacrylate (SMA) and 0.06 g 
butandioldlacrylale (BDDA). The oil phase Is added dropwise to a stln-ed solution of 1 .6 g 
sodium dodecylsulphate In 56.5 g delonised water. After stirring for 30 min and ultrasonlcally 
converting a kinetlcally stable emulsion is obtained with an average droplet size below 250 



nm. 



The emulsion Is heated up to 55 "C and the redox initiator (0.06 g ascorbic acid dissolved in 
3 g delonised water; 0.25 ml H2O2 (35%) diluted in 0.5 g deionised water) is subsequently 
added to the reaction mixture. The reaction mixture Is continuously stirred by a mechanical 
stiirer and is maintained at 55 "C for three hours, then cooled to room temperature (RT) and 
filtered via a 20 \im filter. The resulting particle size D,,,r is 141 nm. The active content of 
compound 101 is 20 wt%, based on the total weight of the emulsion. 

Example A2 

For the preparation of a stable oilMater emulsion 24 g of compound 101 are dissolved in 
16 g metiiyl methacrylate {MMA), 1.6 g stearyl methacrylate (SMA) and 0.05 g 
butandioldiacrylate (BDDA). The oil phase is added dropwise to a stirred solution of 1.6 g 
sodium dodecylsulphate in 56.5 g deionised water. After stln-ing for 30 min and ultrasonlcally 
converting a kinetically stable emulsion is obtained wiUi an average droplet size below 250 
nm. 

The emulsion is heated up to 55 °C and tiie redox initiator (0.08 g ascorbic acid dissolved in 
3 g delonised water; 0.32 ml H2O2 (35%) diluted In 0.5 g deionised water) is subsequently 
added to tiie reaction mixture. The reaction mixture is continuously stirred by a mechanical 
stirrer and is maintained at 55 »C for tiiree hours, ttien cooled to RT and filtered via a 20 nm 
filter. The resulting particle size D,^^■ is 182 nm. The active content of compound 101 is 24 
wt%, based on the total weight of the emulsion. 

Example A3 

For the preparation of a stable oil/water emulsion 20 g of compound 101 are dissolved in 
20 g etiiyl acrylate (EA). 1.6 g stearyl methacrylate (SMA) and 0.06 g butandioldiacrylate 
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(BDDA). The oil phase is added dropwise to a stirred solution of 1.6 g sodium 
dodecylsulphate in 56.5 g delonised water. After stirring for 30 min and ultrasonlcally 
converting a kinetlccally stable emulsion is obtained with an average droplet size below 260 



The emulsion is heated up to 55 "C and the redox initiator (0.06 g ascorbic acid dissolved in 
3 g deionised waten 0.25 ml H2O2 (35%) diluted in 0.5 g deionlsed water) Is subsequently 
added to the reaction mixture. The reaction mixture is continuously stirred by a mechanical 
stin-er and is maintained at 55 »C for tiiree hours, then cooled to RT and filtered via a 20 jrni 
filter. The.resulting particle size D,mt is 156 nm. The active content of compound 101 is 20 
wt%, based on the total weight of the emulsion. 

Example A4 

For the preparation of a stable oil/water emulsion 24 g of compound 101 Is dissolved in 16 g 
etiiyl acrylate (EA). 1.6 g stearyl metiiacrylate (SMA) and 0.05 g butandioldiacrylate (BDDA). 
The oil phase is added dropwise to a stirred solution of 1.6 g sodium dodecylsulphate In 
56.5 g deionised water. After stirring for 30 min and ultrasonically converting a kinetically 
stable emulsion is obtained wiOi an average droplet size below 260 nm. 

The emulsion is heated up to 55 and ttie redox initiator (0.08 g ascorbic acid dissolved in 
3 g deionised water; 0.32 ml H2O2 (35%) diluted in 0.5 g deionised water) is subsequently 
added to the reaction mixture. The reaction mixture is continuously stirred by a mechanical 
stirrer and is maintained at 55 "C for tiiree hours, ttien cooled to RT and filtered via a 20 nm 
filter. The resulting particle size D,Mr is 199 nm. The active content of compound 101 is 24 
wt%, based on the total weight of the emulsion. 

Example A5 

For the preparation of a stable oil/water emulsion 40 g of compound 101 are dissolved in 
40 g mettiyl meUiacrylate (MMA). 4.8 g stearyl metfiacrylate (SIWA) and 0.12 g 
butandioldiacrylate (BDDA). The oil phase Is added dropwise to a stirred solution of 10.3 g 
DIsponil® FES 32 IS (31 wt% active. Cognis Deutschland GmbH&Co.KG) In 115 g deionised 
water. After stirring for 30 min and ultrasonlcally converting a idnetically stable emulsion is 
obtained with an average droplet size below 250. nm. 
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The emulsion is heated up to 55 "C and the redox initiator (0.2 g ascorbic acid dissolved In 
3 g deionised waten 0.81 ml H2O2 (35%) diluted in 2.0 g deionised water) Is subsequently 
added to the reacOon mixture. The reacUon mixture Is continuously stirred by a mechanical 
stirrer and is maintained at 55 "C for three hours, then cooled to RT and filtered via a 20 M,m 
5 filter. The resulting particle size Dm is 170 nm. The active content of compound 101 is 20 
wt%, based on the total weight of the emulsion. 



Examole A6 

The following samples were prepared with a monomer mixture (Mix I), containing 11 % 
10 hydroxyethyl methacrylate. 15 % vinyl toluol. 15 % cydohexyl methacrylate. 28 % methyl 
methacrylate and 31 % iso-butyl methacrylate. 

For the preparation of a stable oil/water emulsion 40 g of compound 102 are dissolved in 
40 g of Mix I, 3.2 g stearyl methacrylate (SMA) and 0.12 g butandioldiacrylate (BDDA). The 
15 oil phase iss added dropwise to a stirred solution of 10.3 g Disponil® FES 32 IS (31 wt% 
active. Cognis Deutschland GmbH&Co.KG) in 1 10 g deionised water. After stimng for 30 min 
and ultrasonlcally converting a kinetically stable emulsion is obtained with an average droplet 
size below 250 nm. 

20 The emulsion Is heated up to 55 'C and the redox initiator (0.2 g ascorbic acid dissolved in 
5 g deionised waten 0.81 ml H2O2 (35%) diluted In 5.0 g deionised water) is subsequently 
added to the reaction mixture. The reaction mixture is continuously stirred by a mechanical 
stln«r and Is maintained at 55 "C for three hours, then cooled to RT and filtered via a 20 ^m 
filter. The resulting particle size D,nt Is 198 nm. The final active content of compound 102 is 

25 20 wt%, based on the total weight of the emulsion. 



Example A7 

For the preparation of a stable oil/water emulsion 40 g compound 102 are dissolved in 40 g 
of Mix I and 3.2 g stearyl methacrylate (SMA). The oil phase is added dropwise to a stirred 
30 solution of 10.3 g DisponlOl FES 32 IS (31 wt% active. Cognis Deutschland GmbH&Co.KG) 
In 110 g deionised water. After stimng for 30 min and ultrasonically converting a kinetically 
stable emulsion is obtained with an average droplet size below 250 nm. 
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The emulsion is heated up to 55 X and the redox initiator (0.2 g ascorbic acid dissolved in 
5 g deionised water; 0.81 ml H2O2 (35%) diluted in 5.0 g deionised water) is subsequently 
added to the reaction mixture. The reaction mixture is continuously stirred by a mechanical 
stirrer and is maintained at 55 X for three hours, then cooled to RT and filtered via a 20 jun 
filter. The resulting particle size D,^ is 198 nm. The final active content of compound 102 is 
20 wt%, based on the total weight of the emulsion. 

Example A8 

For the preparation of a stable oil/water emulsion 40 g of compound 102 are dissolved In 
40 g of Mix I. 3.2 g stearyl methaciylate (SMA) and 0.06 g dodecyl mercaptane (DDM). The 
oil phase is added dropwise to a stirred solution of 10.3 g Disponil® FES 32 IS (31 wt% 
active. Cognis Deutschland GmbH&Co.KG) in 110 g deionised water. After stirring for 30 min 
and ultrasonically converting a kinetically stable emulsion is obtained with an average droplet 
size below 250 nm. 

The emulsion is heated up to 55 "C and the redox initiator (0.2 g ascortjic acid dissolved in 
5g deionised water; 0.81 ml H^OzOsyo) diluted in 5.0 g deionised water) is subsequently 
added to the reaction mixture. The reaction mixlure is continuously stirred by a mechanical 
stirrer and is maintained at 55 for three hours, then cooled to RT and filtered via a 20 jim 
filter. The resulting particle size D,^^^ is 198 nm. The final active content of compound 102 is 
20 wt%. based on the total weight of the emulsion. 

B Application Exam ples 

Example B1: TesKnq of light stabilizers in a d ear, waterhnrne oenetretinn wood coatinn 
The test formulation is a commercial waterbome wood coating, which imparts water repellent 
properties to tiie coated wood by hydrophobic components (Woodcare QS with 
proplconazole from Bohme, Switzeriand. -12% solid content). The different UV-absorber 
products are added to the formulation by stimng for 2h. The folly formulated paints are 
evaluated for storage stebility at room temperature in closed botUes by rating the 
homogeneity of the formulation after diflierent time intervals (see Table 1). In addition, the 
non-aged paints are applied on fir wood panels (one coat with a brush) and tested in 
accelerated weafliering equipment (QUV tester liom Q Panel Company: UV-A 340nm 
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Table 1 : St(»Bge tests and weathering results 



No. 



C1 



C2 



%LS 

(product form on total 
formulation) 



noLS 



2%LIGNOSTAB1198 
2%"nnuvln 1130 



2%LIGNOSTAB1198 
5% product of example 
A5 (20% active UVA) 



stability 



after 
48h 



slight 
separation 



strong 
separation 



slight 
separation 



after 

16 weeks 



slight 

separation 

e.th.* 



strong 

separation 

e.th.* 



colour change of coated fir wood 
panels after QUV accelerated 
weathering; AE versus unexposed 
sample 



after 
200 h 



18.5 



strong 

separation 

e.th.* 



5.6 



after 
400 h 



8.2 



1.4 



4.7 



after 
800 h 



7.8 



after 
1000 h 



L 



2%LIGNOSTAB1198 
10% product of 
example A5 (20% 
active UVA) 



slight 
separation 



strong 



2.5 



1.6 



6.2 



6.9 



e.th. 



) e.th.: easy to homogenize; these formulations could be easHy re-homogenized by simple 
shaking or stirring. 
C1 and C2 are comparative 

Weathering performance is rated according to colour change AE* (Din 6174) measured with 
a spectrophotometer vereus the corresponding initial unexposed sample. AE* measurement 
is stopped, when wood graying starts due to llgnin degradation. 

LIGNOSTAB® 1198 is a commercial sterlcally hindered amine from Ciba Specially 
Chemfcals, which is used to prevent lignin degradation in conjunction wiUi UV absorbers. 



Tlnuvin® 1 130 is a commercial UV-absort»er from Ciba Specialty Chemicals. 
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Example B2: Testing of light stabilizers in a dear wa t erbome film formino wood nna«nq 
As test formulation a dear waterbome wood coating based on an acrylic dispersion with the 
following composition is used (solid content apprt)xlmately 43% by weight): 
Neocryl® XK 90 (from NeoResins) 91^2 parts 

4.'7 parts 

Ethyldiglykol g^p^^s 
Borchigel® L75 N (from Borchers)/Water (1/1) o.4 parts 

Dehydran® 1293 (from Cognis) 0.3 parts 

100.0 parts 

The additives given in Table 2 are added to the formulation under stirring for 2h. The 
formulations are applied by brush to fir wood panels. Totally three coats are applied with a 
drying time of one day between each coat (approximately lOOg/m'' per coat). The fully 
formulated paints are evaluated for storage stability at room temperature In dosed bottles by 
rating the homogeneity of the formulatfon after different time intervals The coated wood 
panels are tested in accelerated weathering equipment (QUV tester from Q Panel Company: 
UV-A 340nm fluorescent lamps; test cyde: 5h light 58-C. 1h dark water spray 22-C). 
Weathering performance is rated by wood color change compared to the initial color (before 
exposure) and by stert of crack formatfon with the mean of a microscope. 

20 Table 2: Storage teste and accelerated weathering resulte In a dear, film forming acrylic 
wood coating 



15 



No 


% LS 

(product form on 
solid content) 


storage 
stebility 
after 
6 month 


colour diange of coated fir 
wood panels after QUV 
accelerated weathering: AE 
versus unexposed sample 


first cracking 
after 


After 400 
h 


After 800 h 


CI 


no LS 


ok 


27.3 


27.1 


2000 h 


C2 


2% Tin 1130 


ok 


19.0 


23.0 


2000 h 


1 


10% product of 

example A1 
(20% UVA) 


separation 

B.tii." 


14.9 

I 


18.4 


>2800h 
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10% product of 
example A2 
(24% UVA) 



separation 
e.th.* 



14.3 



17.2 



1600 h 



10% product of 
example A3 
(20% UVA) 



separation 
e.t.h.* 



15.2 



19.0 



> 2800 h 



10 



15 



10% product of 
example A4 
(24% UVA) 



separation 
e.t.h.* 



14.8 



19.7 



> 2800 h 



*) e.t.h.: easy to homogenize - these formulations can be easily re-homogenized by simple 

shaking or stirring. 

CI and C2 are comparative. 

The results in table 2 demonstrate that the product forms according to the invention show 
good compatibility and formulation stability combined with in most cases significantly 
improved weathering performance (prolonged durability). 

Example B3: Testing of lioht stabilizers in a waterbo m e. sliahtlv pigmented penetrating wood . 
coating 

As coating system a commercially available product from Behr (USA) (Deckplus wood-toned 
waterproofing wood finish, natural dear) is used. The different UV-absorber products are 
added to the fonnulation by stimng for 2 h. The formulations are applied on fir wood panels 
(one coat) and tested in accelerated weathering equipment (QUV tester from Q Panel 
Company: UV-A 340nm fluorescent lamps; test cycle: 5h light 58"C. 1h dark water spray 
22''C). Weathering performance is rated visually by extent of wood graying due to lignin 
degradation. LIGNOSTAB 1 198 is additionally used to improve wood stabilization. The tested 
pixxlucts did not show any negative influence on storage stability of the fonnulation. 



20 Table 3: Wood graying of Deckplus wood^oned waterproofing wood finish firom Behr (solid 
content around 20%) upon accelerated weathering exposure 
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Rating of wood greying 


No 


%LS 

(product form on total 
formulation) 


after 
800 h 


after 
1200 h 


C1 


no LS 


strong 


strong 


C2 


1%LIGNOSTAB1198 
1%Tm 1130 


slight 


slight 


C3 


1%LIGNOSTAB1198 
2% Tin 1130 


slight 


slight 


C4 


1%LIGNOSTAB1ig8 
3% Tin 1130 


slight 


slight 


C5 


1%LIGNOSTAB1198 
5% Tin 1130 


ok 


very slight 


1 


1%UGNOSTAB1198 
2.5% product of example A5 
(20% active UVA) 


ok 


very slight 



The product form according to the Invention shows improved durability (later start of wood 
graying) even at much lower treating level (weight %) of the active component in the 
formulation. 



10 



15 



Example B4: Testing of light .stabilizers in waterbome 1n and acrvlic/isnnv^nate industrial 
coatinos 

The light stabilizer product forms of examples A6. A7 and A8 are tested In comparison to 
TinuvIn 1130 In a water borne 1 -pack acrylic/ blocked polyisocyanate and two different water 
borne 2-pack aaylfc / polyisocyanate coating fomtulatfons. 

Light stabilizers (1 % Tin 292 and 2% active UVA. both based on the total binder solid content 
of the paint system) were added to the folly formulated palnte and tested for homogeneous 
incorporatton. shelf stebllity at room temperatore and at 40»C. pot-life (in the case of 2p 
formulations) and durability (UVCON and CAM 180 exposure). 

In case of the 2p fonmulations. shelf stebllity is tested in the corresponding formulations 
without the hardener component. Comparison is always made to the formulaton without light 
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Test series BA 1: Formulations of light s tabilgers in waterbome 1p formulation (Joncryl- 
binder) 

Table 4.1: 



NoLS 



Tin 1130 



Product of 
example A6 



Product of 
example A7 



Product of 
example A8 



Joncryl 8300 



31.2 



31.2 



31.2 



31.2 



31.2 



AMP 90 



0.3 



0.3 



0.3 



0.3 



Byk 022 ^' 
Suriynol 104 S 



0.3 



0.3 



0.3 

03" 



0.3 



0.3 



0.3 



0.3 



Dl water 



5.3 



5.3 



5.3 



5.3 



Joncryl 8300 



47.8 



47.8 



47.8 



Dowanol TPNB 



3.5 



3.5 



3.5 



Rhodocoat WT 1000 



11.2 



11.2 



11.2 



Byk 022 



0.1 



0.1 



0.1 



Tinuvin 292 °' 



0.4 



0.4 



0.4 



47.8 

3^ 



11.2 



0.1 



0.4 



0.3 



0.3 



0.3 



5.3 



47.8 



3.5 



11.2 



0.1 



0.4 



Tinuvin 1130 



0.8 



Product of example A6 



4.2 



Product of example A7 



Product of example A8 



Total 



100.4 



101.2 



104.6 



4.2 



104.6 



^) Acrylic dispersion, Johnson Polymers 
®>Wetting agent, Air Products 
^HALS, Ciba Spedalty Chemicals 



4.2 



^> Defoamer, Byk 
Hardener, Rhodia 



104.6 
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Test series B4.2: Formulations of light stabilizera In waterbome 2p foimulation (Maoynal- 
binder) 

Table 4.2 





1 


2 


3 


4 


5 




NoLS 


Tin 1130 


Product of 

example 

A6 


Product of 

example 

A7 


A8 


Macrynal VSM 6299w 


87.6 


87.6 


87.6 


87.6 


87.6 


Surlynol 104/BG ^> 


1.8 


1.8 


1.8 


1.8 


1 8 


Borchigel LW44 

(50% in deionised water) 


0.3 


0.3 


0.3 


0.3 


0.3 


BayowetFT248*^ 


0.3 


0.3 


0.3 


0.3 


0.3 


Borchigo! 1-AC 80 ^> 
(iu% in Dutoxyi) 


1.5 


1.5 


1.5 


1.5 


1 

1 .\7 


Deionized water 


8.5 


8.5 


8.5 


8.5 


8.5 


1 inuvin 292 ^ 


0.6 


0.6 


0.6 


0.6 


0.6 


Tinux/in i i 

■ It lU VIII 1 1 t^V# 




1.2 








Product of example A6 






6.0 






Product of example A7 








6.0 




Product of e^^mple A8 










6.0 


Total base 


100.6 


101.8 


106.6 


106.6 


106.6 


Rhodocoat WT 2104 


8.0 


8.0 


8.0 


8.0 


8.0 


Tolonate HDT-LV2 


18.7 


18.7 


18.7 


18.7 


18.7 


Butoxyl 


6.6 


6.6 


6.6 


6.6 


6.6 


Total hardener 


33.3 


33.3 


33.3 


33.3 


33.3 



Total base + hardener 
''Acrylic dispersion, Solutia 
'^Thickener, Borchers 
^Slipping agent, Borchers 
'^Hardener, Rhodia 



133.9 



135.1 



139.9 



139.9 



139.9 



Wetting agent, Air Products 
*^ Wetting agent, Borchers 

HALS, Ciba Specialty Chemicals 
^ Hardener, Rhodia 
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To«> A.3: Formnlations of ligh t o*ohiii.^« in waterhome ?p formulation (Setalux-binder 
Table 4.3 



Setalux 6511 



TaflgelPUR60^^ 
Dehydran 1293 



NoLS 



60.2 



Tin 1130 



60.2 



0.5 



SurfynoMOiBG^ 



BykSOl 
Byk348^ 



Dl water 



Setalux 6511 AQ-47 



Dl water 



Tlnuvln 292 '* 



02. 



1.2 



0.1 



0.1 



0.5 



0.2 



1.2 



Product of 

example 

A6 



60.2 



0.5 



0.2 



Product of 

example 

A7 



60.2 



0.5 



0.2 



1.2 



0.1 



27.2 



4.8 



5.7 



0.1 



27.2 



4.8 



5.7 



0.6 



0.6 



0.1 



0.1 



27.2 



4.8 



5.7 



0.6 



1.2 



0.1 



0.1 



27.2 



4.8 



5.7 



0.6 



Product of 

example 

A8 



60.2 



0.5 



0.2 



1.2 



0.1 



0.1 



27.2 



4.8 



5.7 



0.6 



Tinuvin1130 



1.2 



Product of example A6 



6.0 



Product of example A7 



6.0 



Product of example A8 



Total base 



100.6 



101.8 



106.6 



106.6 



RhodocoatWT2104''^ 



Butylacetate 



Butylgiycolacetate 



Methoxypropylacetate 



Xylene 



Total hardener 



25.0 



1.7 



0.6 



3.0 



3.0 



33.3 



25.0 



1.7 



0.6 



3.0 



3.0 



33.3 



25.0 



1.7 



0.6 



3.0 



3.0 



33.3 



25.0 



1.7 



0.6 



3.0 



3.0 



33.3 



Total base + hardener 



133.9 



Acrylic dispersion, Akzo Nobel Resins 
^Defoamer. Cognis 
^Surface tension agent, Byk 
'>HALS, Ciba Specialty Chemicals 



135.1 



139.9 



139.9 



6.0 



106.6 



25.0 



1.7 



0.6 



3.0 



3.0 



33.3 



139.9 



2> Thidcener, MOnzig Chemie 

*> Wetting agent. Air Producte 

^ Wetting agent, Byk 

^ Hardens, Rhodia 



□ 
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In all test series 4. 1 . 4.2 and 4.3. the product forms of examples A6. A7 and A8 can be easily 
and uniformly Incorporated Into the paints by simple mixing, in the same way as the 
comparative example with Tin 1130. in contrast, compound 102 . which is the UVA used In 
the product fomis CG43-0365. CG43-0366 and C643-0367 as such can not be uniformly 
5 Incorporated In these formulations. 



10 



After 4 weeks of storage at room temperature as well as at 40»C all test paints including the 
control without LS showed no signs of incompatibilities (i.e. no decrease or Increase of 
viscosity greater than 20% of the initial value). 

Test series 4.4: Shelf stability test of form.,iatinn>. 4.2. vfennsiy nf formulat.nn.Q a »«>^..o 
storage 

Table 4.4: viscosities measured at shear rate 1000 s"^ 





1 


2 


3 


4 


5 




NoLS 


Tin 1130 


Product of 
example A6 


Product of 
example A7 


Product of 
example AS 


Inrtial Viscosity [mPas] 


189 


212 


163 


161 


161 


Viscosity after 4 weelcs at RT 
[mPas] 


179 


210 


147 


145 


148 


Viscosity after 4 weelcs at 
40X [mPas] 


188 


204 


148 


160 


142 


Test series 4,5: Stielf stabilrtv test of formuiafinnQ a wioo^oiK. of formuIatfnn.Q «ft 




storaae 

Table 4.5: viscosities measured at sliear rate 1000 s 


-1 














1 


2 


3 


4 


5 






NoLS 


Tin 1130 


Product of 

example 

A6 


Product of 

example 

A6 


Product of 

example 

A6 




Initial viscosity [mPas] 


9.6 


10.6 


9.4 


9.5 


9.3 




Viscosity after 4 weelcs at RT 
[mPas] 


9.5 


10.4 


9.2 


9.1 


9.2 




Viscosity after 4 weeks at " 

- — * 


9.4 




r 3 






S'-i 
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The paint formulations (without hardener) show no significant viscosity increase on storage 
(see table 4.4 and 4.5). This demonstrates that the new product forms do not impair the shelf 
stability of such 2p paint formulations. 

5 Ttist series 4-6: Appearance of the pai n t film according to formulations 4.3. 

The general features of the appearance of the cured clear coat in terms of "Distinction Of 
Image, short and long wavelength" are not altered in the presence of the UVA product forms 
according to examples A6. A8 and A8. 

10 Table 4.6: DFT ~ 40-45 ]xm 





1 


2 


3 


4 


5 




NoLS 


Tin 1130 


Product of 

example 

A6 


Product of 

example 

A7 


Product of 

example 

A8 


DOI 


93.6 


93.4 


93.5 


93.9 


93.5 


short wavelength value 


9.2 


9.6 


8.0 


8.6 


7.4 


long wavelength value 


4.3 


4.9 


4.3 


4.6 


4.2 



Test series 4.7: UVCON durability te st of formulation series 4.2 
Table 4.7a: DFT ~ 40-45 nm, variation of AE* upon UVCON exposure 





1 


2 


3 


4 


5 




NoLS 


Tin 1130 


Product of 

example 

A6 


Product of 

example 

A7 


Product of 

example 

A8 


500 h UVCON 


21.2 


8.2 


1.7 


1.7 


1.8 


1000 h UVCON 


24.5 


8.5 


2.0 


2.0 


1.8 


1500 h UVCON 


25.0 


10.4 


3.3 


3.3 


2.8 



15 
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Table4.7b: DFT ~ 40-45 fim, variation of 60* gloss upon UVCON exposure 





1 


2 


3 


A 


IT 

o 




NoLS 


Tin 1130 


Product of 

example 

A6 


Product of 

example 

A7 


Product of 

ej^mple 

A8 


Initial 


92 


92 


91 


91 


91 


500 h UVCON 


91 


92 


89 


90 


90 


1000 h UVCON 


92 


92 


91 


92 


91 


1500 h UVCON 


81 


91 


88 


91 


88 


Table 4.7g: DFT ~ 4 


0-45 urn, variation of AE* upon CAM 180 exposure 




1 


2 


3 


4 


5 




NoLS 


Tin 1130 


Product of 

example 

A6 


Product of 

example 

A7 


Product of 

example 

A8 


500 h CAM 180 


2.2 


0.2 


0.4 


0.3 


0.4 


1000 h CAM 180 


2.3 


0.3 


0.3 


0.2 


0.2 


1500 h CAM 180 


2.9 


0.5 


0.2 


0.1 


0.2 


2000 h CAM 180 


3.1 


0.7 


0.2 


0.2 


0.2 


Table 4.7d: DFT ~ 40-45 ^im. variation of 60* gloss upon CAM 180 exf 


>osure 




1 


2 


3 


4 


5 




NoLS 


Tin 1130 


Product of 

example 

A6 


Product of 

example 

A7 


Product of 

e)@mple 

A8 




92 


92 


90 


92 


89 


500 h CAM 180 


92 


92 


91 


92 


91 


1000 h CAM 180 


92 


92 


91 


92 


90 


1500 h CAM 180 


90 


92 


90 


91 


89 


2000 h CAM 180 


89 


90 


89 


90 


89 
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Task series 4-B: UVCON durabilitv last of formuiation series 4.3. 



Table 4.8a: DFT ~ 40-45 \im. variation of AE* upon UVCON exposure 





1 


2 


3 


4 


5 




NoLS 


Tin 1130 


Product of 

examp\6 

A6 


Product of 

example 

A7 


Product of 

example 

A8 


500 h UVCON 


22.0 


9.5 


3.2 


2.8 


2.7 


1000 h UVCON 


27.8 


9.9 


4.7 


5.0 


5.1 


1500 h UVCON 


31.6 


11.3 


5.3 


5.1 


5.0 


2000 h UVCON 


28.8 


16.3 


6.6 


6.9 


9.0 



Table 4.8b: DFT ~ 40-45 \sm, varlaOon of 60' gloss upon UVCON exposure 





1 


2 


3 


4 


5 




NoLS 


Tin 1130 


Product of 

example 

AS 


Product of 

example 

A7 


Product of 

e^aunpie 

A8 


Initial 


95 


96 


96 


96 


95 


500 h UVCON 


85 


96 


96 


96 


94 


1000 h UVCON 


83 


92 


91 


92 


91 


1 500 h UVCON 


75 


94 


94 


94 


94 


2000 h UVCON 


72 


96 


88 


91 


94 



Table 4.8c: DFT ~ 40-45 jun. variation of AE* upon CAM 180 exposure 





1 


2 


3 


4 


5 




NoLS 


Tin 1130 


Product of 

example 

A6 


Product of 

example 

A7 


Product of 

examfAe 

A8 


500 h CAM 180 


1.7 


0.5 


0.2 


0.3 


0.3 


1000 h CAM 180 


2.4 


0.9 


0.1 


0.1 


0.3 


1500 h CAM 180 


1.5 


0.5 


0.2 


0.2 


0.3 


2000 h CAM 180 


1.8 


1.0 


0.3 


0.4 


0.6 
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Table4.8d: DFT~ 40-45 ^im. variation of 60" gloss upon CAM 180 exposure 





1 


2 


3 


4 






NoLS 


Tin 1130 


Product of 

example 

A6 


Product of 

example 

A7 


Product of 

example 

A8 


initial 


95 


96 


96 


96 


94 


500 h CAM 180 


96 


96 


96 


96 


92 


1000 h CAM 180 


95 


96 


95 


96 


95 


1500 h CAM 180 


88 


96 


95 


96 


95 


2000 h CAM 180 


91 


96 


95 


95 


94 



In comparison to the non-stabilized sample and to Tinuvin® 1130 (Tin 1 130), tfie increase of 
AE* upon accelerated exposure is significantly reduced when using the products of examples 
A6, A7 and A8. Also gloss retention is improved when the paints are stabilized with the 
product fornis according to the instant invention. 
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Claims 

1. A concentratBd aqueous polymer dispersion with an average particle size of less than 
1 000 nm comprising 

5 a) a polymer carrier prepared by heterophase radical polymerization of at least 

one ethylenically unsaturated monomer in the presence of 
b) a non-polar organic light stabilizer, 

wherein the weight ratio of non-polar organic light stabilizer to polymer carrier is greater than 
10 50 parts per 100 parts. 

2. A concentrated aqueous polymer dispersion according to daim 1 comprising additionally a 
non-ionic, cationic or anionic surfactant. 

15 3. A concentrated aqueous polymer dispersion according to claim 1 wherein the weight ratio 
of non-polar organic light stabilizer to polymer carrier is equal or greater than 80 parts per 
100 parts. 

4. A concentrated aqueous polymer dispersion according to claim 1 wherein the average < 
20 particle size is less than 500 nm. 

5. A concentrated aqueous polymer dispersion according to daim 1 wherein the non-polar 
organic light stabilizer is selected from the group consisting of a hydroxyphenyl benzotriazol 
UV-absorber, a hydroxyphenyl triazine UV-absoriier, a hydroxybenzophenone UV-absort)er. 

25 an oxalic anilide UV-absorber and a sterlcally hindered amine light stabHIzer or mbdures 
thereof. 

6. A concentrated aqueous polymer dispersion according to daim 1 wherein the non-polar 
organic light stabilizer has a water sdubility of less than 1 % by weight at room temperature 

30 and atmospheric pressure. 

7. A concentrated aqueous polymer dispersion according to daim 1 wherein the ethylenically 
unsaturated monomer is selected from the group consisting of Ci-Csacrylates. Ci- 
Cismethacrylates. acrylic acid. (meth)acryr.c add. siyrene. vinyltoluene. hydroxy-funcHonal 
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acrylates or (meth)acrylates. acrylates or (meth)acrylates derived from alkoxylated alcohots 
and multifunctional acrylates or (meth)acrylatBS or mixtures thereof. 

8. A concentrated aqueous polymer dispersion according to claim 5 wherein the 
hydroxybenzophenone is of formula I 




the 2-hydroxyphenylbenzotria2ole Is of formula lla. lib or lie 




2 



the 2-hydroxyphenyltrla2lne is of formula III 
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and the axanilide is of fbrmula (IV) 



O O 
H II II H 

6 ^^^N " " N.^^^^ (IV) : Wherein 

in the compounds of the formula (I) v is an integer from 1 to 3 and w is 1 or 2 and the 
substituents Z Independently of one another are hydrogen, halogen, hydroxyl or alkojcy 
having 1 to 12 carbon atom^ 

10 in the compounds of the formula (lla), 

Ri is hydrogen, alkyi having 1 to 24 carbon atoms, phenylalkyi having 1 to 4 carbon atoms In 
the alkyi moiefy, cydoalkyl having 5 to 8 carbon atoms or a radical of the formula 



Re 



R4 and R5 Independently of one another are alkyi having in each case 1 to 5 carbon atoms. 
15 or 1^. together with the radical C„H2„+i^, fonns a cydoalkyl radical having 5 to 12 carbon 
atoms, 

m is 1 or 2, n is an integer firom 2 to 20 and 
M is a radical of the formula -COORe in which 

Re is hydrogen, alkyi having 1 to 12 carbon atoms, alkoxyalkyi having in each case 1 to 20 
20 carbon atoms in the alkyi moiety and in the alkoxy moiety or phenylalkyi having 1 to 4 carbon 
atoms in the alkyi moiety. 
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Rz fe hydrogen, halogen, alkyi having 1 to 18 carbon atoms, and phenylalkyi having 1 to 4 
carbon atoms in the allcyl moiely, and 

R3 is hydrogen, chlorine, allcyl or alkoxy having in each case 1 to 4 carbon atoms or -COORs 
in which Re is as defined above, at least one of the radicals Ri and R2 being other than 
5 hydrogen; 



in the compounds of the formula (lib) 

T is hydrogen or alkyI having 1 to 6 carbon atoms, 

Ti is hydrogen, chlorine or alkyI or alkoxy having in each case 1 to 4 carbon atoms. 
10 nis1or2and, 
if nisi, 

T4 

T2 is chlorine or a radical of the formula -OT3 or — N and. 



15 



20 



25 



s 



if n Is 2, T2 Is a radical Of the formula /" ^10 or-O-Ta-O-- 

t/ T 

6 I g 

in which 

T3 Is hydrogen, alkyi which has 1 to 18 carbon atoms and is unsubstituted or substituted by 1 
to 3 hydroxyl groups or by -OCOTe. alkyI which has 3 to 18 carbon atoms, is interrupted once 
or several times by -O- or -NTe- and is unsubstltuted or substituted by hydroxyl or -OCOTe. 
cycloalkyl which has 5 to 12 carbon atoms and is unsubstltuted or substituted by hydroxy! 
and/or alkyI having 1 to 4 carbon atoms, alkenyl which has 2 to 18 caribon atoms and is 
unsubstltuted or substituted by hydroxyl. phenylalkyi having 1 to 4 carbon atoms in the alkyI 

O 

moiety, or a radical ofthe formula -CH2CH(OH)-T7 or / \ 

C — CH CH2 • 

"2 

T4 and Te independently of one another are hydrogen. alkyI having 1 to 18 carbon atoms, 
alkyi which has 3 to 18 cartson atoms and Is interrupted once or several times by -O- or 
-NTe-. cycloalkyl having 5 to 12 carbon atoms, phenyl, phenyl which is substituted by alkyI 
having 1 to 4 carbon atoms, alkenyl having 3 to 8 carbon atoms, phenylalkyi having 1 to 4 
carbon atoms In the altcyl moietj,' orhydro::yal!cyi having 2 to 4 carbon atoms, 
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alkenyl having 3 to 8 carbon atoms, phenyl, phenyl which is substituted by alkyi having 1 to 4 
carbon atoms, phenylalkyi having 1 to 4 carbon atoms in the allcyl moiety. 
Tt is hydrogen, all«yl having 1 to 18 carbon atoms, phenyl which is unsubstituted or 
substituted by hydroxyl, phenylalkyi having 1 to 4 carbon atoms in the alkyl moiety, or - 
5 CH2OT8, 

Ta is alkyl having 1 to 18 carbon atoms, alkenyl having 3 to 8 carbon atoms, cycloalkyi having 
5 to 10 carbon atoms, phenyl, phenyl which is substituted by alkyl having 1 to 4 carbon 
atoms, or phenylalkyi having 1 to 4 carbon atoms In the alkyl moiety, 

T9 is alkylene having 2 to 8 carbon atoms, alkenylene having 4 to 8 carbon atoms, alkynylene 
10 having 4 carbon atoms, cyclohexylene, alkylene which has 2 to 8 carbon atoms and is 
intemjpted once or several times by -0-. or a radical of the formula - 
CH2CH(OH)CH20TiiOCH2CH(OH)CH2- or -CH2-C(CH20H)2-CH2-, 

T10 is alkylene which has 2 to 20 carbon atoms and can be interrupted once or several times 
by -0-, or cyclohexylene, 

15 T11 is alkylene having 2 to 8 carbon atoms, alkylene which has 2 to 18 carbon atoms and is 
intenxipted once or several times by -0-, 1,3-cyclohexylene, 1.4-cyclohexylene, 1.3- 
phenylene or 1 ,4-phenylene, or 

T10 and Te, together with the two nitrogen atoms, are a piperazine ring; 

20 in the compounds of formula (I Ic) 

R'2 is Ci-Ci2alkyl and k is a number from 1 to 4; 

in the compounds of the formula (111) 
u is 1 or 2 and r is an integer from 1 to 3, the substituents 
25 Yi independently of one another are hydrogen, hydroxyl, phenyl or halogen, halogenomethyl. 
alkyl having 1 to 12 carbon atoms, alkoxy having 1 to 18 carbon atoms, alkoxy having 1 to 18 
carbon atoms which is substituted by a group -COO(Ci-Ci8alkyl): 
if u is 1, 

Y2 is alkyl having 1 to 18 carbon atoms, phenyl which is unsubstituted or substituted by 
30 hydroxyl, halogen, alkyl or alkoxy having 1 to 18 carbon atoms; 

alkyl which has 1 to 12 carbon atoms and is substituted by -COOH, -COOYa, -CONH2. - 
CONHY9, -CONY9Y10. -NH2, -NHYe, -I^JYsYio. -NHCOYn, -CN and/or -OCOYn; 
alkyl which has 4 to 20 carbon atoms, is Interrupted by one or more oxygen atoms and is 
unsubstituted or substituted by hydroxyl or alkoxy having 1 to 12 cartxjn atoms, alkenyl 
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having 3 to 6 carbon atoms, glycidyl. cyclohexyl which is unsubstituted or substituted by 
hydroxy), atkyi having 1 to 4 carbon atoms and/or -OCOYn, phenylailcyi which has 1 to 5 
carbon atoms in the a\ky\ moiety and is unsubstituted or substituted by hydroxyl. chlorine 
and/or methyl, -COY12 or -SO2Y13, or, 
if u is 2. 

Y2 is alltylene having 2 to 16 carbon atoms, allcenylene having 4 to 12 carbon atoms, 
xylylene, allcyiene which has 3 to 20 carbon atoms, is intemjpted by one or more -O- atoms 
and/or is substituted by hydroxyl. -CH2CH(OH)CH2-0-Yi5-OCH2CH(OH)CH2, -CO-Yi6-CX3-. - 
CO-NH-Y17-NH-CO- or -(CH2)m-C02-Yie-0C0-(CH2)m. in which 
m is 1.2 or 3, 

Ye is alkyi having 1 to 18 carbon atoms, alkenyl having 3 to 18 carbon atoms, alkyi which has 
3 to 20 carbon atoms, is interrupted by one or more oxygen or sulfur atoms or -NTe- and/or is 
substituted by hydroxyl, alkyi which has 1 to 4 carbon atoms and is substituted by - 
P(0)(OYi4)2. -NYaVm or -OCOYn and/or hydroxyl, alkenyl having 3 to 18 carbon atoms, 
glycidyl. or phenylalkyi having 1 to 5 carbon atoms In the alky! moiety, 
Y9 and Y10 independently of one another are alkyi having 1 to 12 carbon atoms, aikoxyalkyi 
having 3 to 12 carbon atoms, dialkylaminoalkyi having 4 to 16 carbon atoms or cyclohexyl 
havli^ 5 to 12 carbon atoms, or Y9 and Y10 together are alkylene, oj^alkylene or azaalkylene 
having in each case 3 to 9 carbon atoms, 

Y11 is alkyi having 1 to 18 carbon atoms, alkenyl having 2 to 18 carbon atoms or phenyl, 
Yf2 is alM having 1 to 18 carbon atoms, alkenyl having 2 to 18 carbon atoms, phenyl, alkoxy 
having 1 to 12 carbon atoms, phenoxy, alkylamino having 1 to 12 carbon atoms or 
phenyiamino, 

Yi3 is alkyi having 1 to 18 carbon atoms, phenyl or alkylphenyl having 1 to 8 carbon atoms in 
the alkyi radical. 

Yi4 Is all^ having 1 to 12 carbon atoms or phenyl. 

Yi5 is alkylene having 2 to 10 carbon atoms, phenylene or a group -phenylene-IVl-phenylene- 
In which M is -0-, -S-, -SO2-, -CHr or -C(CH3)2-, 

Y16 is alkylene, oxaalkylene or thiaalkylene having in each case 2 to 10 carbon atoms, 
phenylene or aikenylene having 2 to 6 carbon atoms. 

Yi7 is aiic/iene having 2 to 10 carbon atoms, phenylene or alkylphenylene having 1 to 11 
carbon atoms in the ailQ^ moiety, and 

Y18 is all^ylene having 2 to 10 carbon atoms or al^ene which has 4 to 20 carbon atoms and 
I? lnt=55H3pt2d-^:.ncr-.on£'=s£sstii»-n32.J3.v. rcTHrnr 
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in the compounds of the formula (IV) x is an integer from 1 to 3 and the substituents L 
independently of one another are hydrogen, alkyl. alkoxy or allcylthio having in each case 1 to 
22 carbon atoms, phenoxy or phenylthio. 

9 A concentrated aqueous polymer dispersion according to daim 5 wherein the sterically 
hindered amine is selected from the group consisting of bls(2.2.6.6-tetramethyl-4- 
piperidyl)sebacate. bis(2.2.6.6-tetramethyl-4-piperidyi)succlnate. b.s(1 .2.2.6.6-pentamethyl-4- 
piperidyl)sebacate. bis(1-octyloxy-2.2.6.6-tetramethyl-4.plperldyl)sebacate. bis(1.2.2.6.6- 
pentamethyl-l-piperldyl) n-butyl-3.5-di-tert-butyl^hydroxybenzylmaIonate. the condensate 
of l-(2-hydroxyethyl)-2,2.6.6-tetramethyl^-hydroxypiperidine and succinic acid, linear or 
cyclic condensates of N.N'-b.s(2.2.6.6.tetramethyl-4-piperldyl)hexamethylenediamine and 4- 
tertoclylamino-2.6-dichloro.1.3.5.trlazine. tris(2.2.6.6.tetramethyl-4-piperidyl)nifrilotriacetate, 
tetrakis(2 2 6.6-tetramethyl-4-piperidyl)-1.2.3.4-butane-tetracarboxylate. 1.r-(1.2-ethaned<yl)- 
b.8(3 3.5.Wetramethylpiperazinone). 4.benzoyl-2.2.6.6-tetramethylpiperldlne. 4^earyloxy. 
15 2 2 6 6-tetramethyJpiperidine. bis(1 .2.2.6.6-pentamethylpiperidyl)-2-n.bulyl-2.(2.hydroxy-3.5- 
dliLrt-butylbenzyDmalonate. 3.n.octyl-7.7.9.9.teframethyl-1.3.8.triazaspiro[4.5]decan.2.4. 
dtone. bis(1-octyIoxy-2.2.6.6-tetramethylpiperidyl)succinate. linear or cyclte condensates of 
N N'-bls-{2.2.6.6-tetramethyl-4-piperidyl)hexamethylenedlamine and 4-morpholino.2.6- 
di*lorx,-1.3.5-triazine. the condensate of 2-chIoroA6-bls(4-n.butylamlno-2.2.6.6- 
20 tetramethylpiperidyl ).1.3.5.triazine and 1.2-bls(3-amlnopropylamino)ethane. the condensate 
of 2-chloioA6-dK4-n-butyIamino-1.2.2.6.6-pentamethylpiperidyl)-1.3.5-trlazine and 1.2-bis-. 
(3^minoprt>pylamlno)ethane. 8-acetyl-3.dodecyl-7.7.9.9-tetramethyl-1.3.8-trlazaspl»o[4.5]- 
decane-2.4-dlone, 3-dodecyl-1-(2,2.6.6-tetramethyl^-plperldyl)pyrrolidln-2.5-dione. 3- 
dodecyl-1-(1.2.2.6.6-pentamethyl-4-plperidyl)pyrrolldlne-2.5-dione. a mixture of 4- 
25 hexadecyloxy. and 4-stearyloxy.2.2.6.6-teframethylpiperidine. a condensation product of 
NN'-bis(2 2 6.6-tetramethyl-4.plperidyl)hexamethylenediamine and 4.cyclohexylamino-2.6- 
dichloro-lV.5-triazine. a condensation product of l.2-bis(3.aminopropylamlno)ethane and 
2.4.6-trichloro.1.3.5-triazine as well as 4.butylamino-2.2.6.6-tetramethylpiperidine (CAS Reg. 
No [136504-96-6]); N-(2.2.6.6-tetramethyl-4-piperldyl)-n-dodecylsuccinimkl. N-(1.2.2.6.6- 
30 pentamethyl-4.piperidyl).n.dodecylsucclnimid. 2-undecyl-7.7.9.9-tetramethyl-1-oxa-3.8- 
dlaza^-oxo-splro[4.51decane. a reaction product of 7.7.9.9-tetramethyl.2-cycloundecyH- 
oxa-3 8-diaza^-oxospiro [4.5]decane und epichloiohydrin. 1,14)ls(1.2.2.6.6-pentemethyl-4- 
plperidyloxycarbonyl)-2-(4-methoxyphenyl)ethene. N.N--bls*rmyl-N.N'-bis(2.2.6.6-tBtra- 
methyl-4.piperidyl)hexamethylened.amine. diester of 4-methoxy.methylene-malonlc acid with 
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1 .2.2.6,6-pentamethyl-4-hydroxyplperidine. poly[methyIpropyI -3-oxy-4-(2.2.6.6-tetramethyl-4- 
plperidyl)]siloxane and reaction product of maleic acid anhydride-otolefin-copolymer wKh 
2,2.6.6-tetramethyl-4-aminopiperidine. 1 ,2,2.6,6-pentamethyl-4-amlnopiperidine. 2,4-bls[N- 
(1-cyclohexyloxy-2,2.6.6-tetramethylpiperidine-4-yl)-N-butyl-amino]-6-(2-hydroxyethyl)a 
1 .3,5-triazine. 1 -(2-Hydroxy-2-methylpropoxy)-4-octadecanoyloxy-2,2,6,6-tetramethyl- 

piperidine. 6-(2-ethylhexanoyl)oxymethyl-3.3.5-trimethyl-2-morpholinone or a compound 




in wliicii n is from 1 to 15. 



10. A process for the preparation of a concentrated aqueous polymer dispersion comprising 
tlie steps 

a) dissolving, emulsifying or dispersing a non-polar organic light stabilizer in at 
least one ethylenlcally unsaturated monomer; 

b) preparing a conventional oil in water emulsion of said light stabilizer dissolved, 
emulsified or dispersed in at least one ethylenlcally unsaturated monomen 

c) homogenizing the conventional emulsion to a miniemulsion wherein the 
droplets of the organic phase have an average diameter below 1000 nm; 

d) polymerizing the miniemulsion by adding a polymerization initiator; 

wherein the weight ratio of non-polar organic light stabilizer to polymer carrier formed from 
the ethylenlcally unsaturated monomer is greater than 50 parts per 100 parts. 

1 1. A polymer powder obtainable by vaporising the volatile components of the concentrated 
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12. A composition stabilized against thermal, oxidative or light-induced degradation which 

compnsej^ an adhesive, an aqueous emulsion of a natural or synthetic aibber, a water 
based ink or a water based coating, and 
5 (b) a concentrated aqueous polymer dispersion with an average particle size of less 

than 1000 nm comprising 

(I) a polymer earner prepared by heterophase radical polymerization of at least 
one ethylenlcally unsaturated monomer in the presence of 
(ii) a non-polar organic light stabilizer 
10 wherein tiie weight ratio of non-polar organic light stabilizer to polymer carrier is greater tiian 
20 parts per 100 parts. 

13. A composition according to claim 12 wherein the weight ratio of non-polar organic light 
stabilizer to polymer carrier is greater than 50 parts per 100 parts. 



15 



20 



25 



14. A composition according to claim 12 wherein the amount of component b) is from 0.1 to 
40% by weight based on the weight of tiie solid content of component a). 

15. A composition accoiding to claim 12 wherein component a) is a water based coating. 

16. A powder coating composition stabilized against themial, oxidative or light-induced 
degradation comprising 

a) a solid binder material; and 

b) a polymer powder according to daim 1 1 . 



17. Use of a concentrated aqueous polymer dispereion wiOi an average particle size of less 

than 1000 nm comprising 

a) a polymer canier prepared by heterophase radical polymerization of at least 
one ethylenlcally unsaturated monomer In the presence of 
30 b) a non-polar organic light stabilizer 

wherein the weight ratio of non-polar oiganic light stabHizer to polymer carrier is greater tiian 
20 parts per 100 parts as stabilizer against thermal, oxidative or light-induced degradation of 
adhesives. aqueous emulsions of natural or syntiietic oibbers or water based inks or 
coatings. 
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18. Use of a polymer powder according to claim 1 1 as stabilizer against thermal, oxidative or 
light-induced degradation of a powder coating. 



CO/21-22947yPl 
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Abstract 

The instant invention pertains to a concentrated aqueous dispersion of organic light 
stabilizers with a particle size of less than 1000 nm. prepared by heterophase radical 
polymerization of ethylenically unsaturated monomers in the presence of the light stabilizers, 
wherein the weight ratio of light stabilizer to polymeric carrier is greater than 50/100. Another 
aspect of the invention is a process for the preparation of such aqueous dispersions with 
high light stabilizer content. Aqueous dispersions prepared according to this process are 
useful ingredients for adhesives, aqueous emulsions of natural or synthetic nibbers. water 
based inks or a water based coating compositions, which are consequently also subjects of 
the invention. 
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